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ABSTRACT Medical text classification organizes medical documents into categories to streamline
information retrieval and support clinical decision-making. Traditional machine learning techniques,
including pre-trained language models, are effective but require extensive domain-specific training data,
often underperform across languages, and are costly and complex to deploy on a large scale. In this study,
we employed four datasets: Clinical trials on cancer, encompassing 6 million statements from interventional
cancer clinical trial protocols; the Illness-dataset, consisting of 22,660 categorized tweets from 2018 and
2019; the Multi-View active learning for short medical text classification in user-generated data, an extended
version of the Illness-dataset including 22,660 documents from the same period; and the Symptom2Disease
dataset, containing 1,200 data points used to predict diseases based on symptom descriptions. This study
uses ChatGPT, particularly its ChatGPT-3.5 and ChatGPT-4 versions, as a viable alternative for classifying
medical texts. We investigate essential aspects, including the construction of prompts, the parsing of
responses, and the various strategic use of GPT models to optimize outcomes. Through comparative analysis
with established methods like pre-trained language model fine-tuning and prompt-tuning, our findings
indicate that ChatGPT addresses these challenges efficiently and matches the performance of traditional
methods. Furthermore, the enhanced capabilities of the proposed MediGPT (Medical Generative Pre-Trained
Transformers) have led to performance improvements of 14.3%, 22.3%, 13.6%, and 13.7% across the
datasets, highlighting its adaptability and robustness in diverse medical text scenarios without the need for
specialized domain adjustments. This research underscores the capability of ChatGPT to facilitate a versatile
Al framework in medical text processing, which could revolutionize medical informatics practices.

INDEX TERMS Medical text, natural language processing, ChatGPT, classification, large language model.

I. INTRODUCTION

The exponential growth of digital medical data has created
an urgent need for efficient information management and
retrieval systems. Large Language Models (LLMs) and
Natural Language Processing (NLP) play a crucial role
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in medical text classification by enabling the automated
categorization of medical documents. LLMs, such as
ChatGPT-4, leverage vast amounts of data to understand
and generate human-like text, while NLP techniques pro-
cess and analyze this text to identify relevant medical
information.

Given the vast amount of unstructured medical content
available online, including electronic health records and
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research publications, accurate classification and organiza-
tion of this data are crucial for healthcare professionals,
researchers, and patients. Artificial intelligence, specifically
medical text classification, has emerged as a powerful
tool to automate categorizing and indexing this wealth of
information.

Text classification has long been a pivotal technique in
information retrieval and data mining, demonstrating its
value across diverse sectors such as healthcare diagnostics,
targeted marketing, entertainment, and data filtering. Recent
advancements in data mining and NLP have sparked global
research interest, leading to sophisticated automated text
classification systems. These systems have revolutionized
document categorization, enabling efficient organization
and analysis of vast textual content from various sources,
including substantial volumes of user-generated data from
social media platforms [1].

The processing of medical documents has utilized Deep
Learning(DL) methods, particularly pre-trained language
models(PLMs) such as BERT (Bidirectional Encoder Rep-
resentations from Transformers), BART (Bidirectional and
Auto-Regressive Transformer), and TS (Text-to-Text Trans-
fer Transformer) [2], [3], [4]. These models have effectively
predicted disease trends, evaluated patient sentiments, and
extracted information from medical documents. However,
deploying these PLMs poses significant challenges, including
the scarcity of high-quality training data and the need for
substantial computational resources, like GPUs and TPUs,
due to the large size of the models [5].

Despite their potential, PLMs often need help with fine-
tuning, development, and deployment due to the scarcity
and low quality of training data, which can degrade
model performance [6], [7]. Obtaining high-quality annotated
datasets requires significant time and labor investment.
Even with sufficient data, supervised learning models often
struggle with generalization and maintaining robustness
across diverse scenarios, including cross-linguistic applica-
tions. Additionally, the extensive parameter count in PLMs
complicates deployment and necessitates high-performance
computing resources.

These challenges highlight the limitations of conventional
PLM-based methods in medical text classification, under-
scoring their shortcomings in achieving broader goals of
General-Purpose Artificial Intelligence. Recently, innova-
tions like OpenAI’'s ChatGPT have led to breakthroughs in
NLP, recognized for their ability to deliver detailed responses
to complex inquiries and perform tasks like multilingual
translation, poetry creation, and code generation [5], [8].
The comprehensive language understanding and generation
capabilities of ChatGPT have also been leveraged in inter-
disciplinary research, including radiology interpretation and
sentiment analysis in healthcare settings [9], [10].

Given the capabilities of ChatGPT, it is compelling to
explore its potential to enhance applications in digital health-
care. This study examines how ChatGPT can be strategically
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employed in medical text classification, assessing the
capability of ChatGPT-3.5 and its extension ChatGPT-4
in classifying medical-related documents. According to
ChatGPT-3.5, it can contribute to medical classification tasks,
including disease identification, treatment recommendation,
and medication classification, among other applications in
Figure 1. Accompanying the proposed MediGPT framework,
this paper introduces a distinctive paradigm that sets it apart
from existing methodologies. By conducting a series of
comparative experiments involving several mainstream text
classification models, we systematically assess and showcase
the superior performance of ChatGPT in these tasks. This
marks a notable departure from conventional approaches.

In our experiments, we primarily evaluate the efficacy
of ChatGPT-3.5 [11] and its extension, ChatGPT-4 [9],
in classifying medical-related documents. Alongside the
proposed MediGPT framework, this paper introduces a
unique paradigm. We systematically assess and demon-
strate the superior performance of ChatGPT in medical
text classification tasks through a series of comparative
experiments involving various mainstream text classifica-
tion models, including traditional fine-tuned PLMs [I1]
and prompt-learning based on auto-regressive generative
PLMs [12], [13]. This represents a significant departure from
existing methodologies.

Our comprehensive literature review on ChatGPT-based
question answering (QA) [14] and the prompt learning
scheme [ 13] indicates that most language understanding tasks
using ChatGPT can be interpreted as a novel form of prompt
learning based on PLMs. This paper highlights the significant
similarities and distinctions between the ChatGPT-based
NLP paradigm and traditional methods through detailed
examples and illustrations, as depicted in Figure 2.

Figure 2 offers a paradigmatic contrast between NLP solu-
tions powered by ChatGPT and current methods of prompt
learning, with medical data classification as an illustrative
case. Part (a) of the diagram delineates the prototype for
medical data classification, visually capturing the initial
setup for applying these models to real-world medical data.
Part (b) outlines the typical workflow for approaches based on
ChatGPT and explains how ChatGPT processes and classifies
medical texts. On the other hand, part (c) compares this
workflow with masked language model (LM) prompt-tuning
methods, showing the traditional approach and its differences
in handling the same classification tasks.

Through this comprehensive exploration of ChatGPT’s
involvement in medical text classification, we aim to deepen
our grasp of its capabilities and methodically evaluate its
effectiveness using empirical evidence. By showcasing how
ChatGPT can contribute to various facets of medical manage-
ment, this research underscores the potential of ChatGPT to
revolutionize healthcare practices, thereby fostering a more
efficient and sustainable digital healthcare infrastructure.

The key contributions of this research are outlined as
follows:
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ChatGPT Prompt:

Tell us what you can do for medical application?

@ ChatGPT

| can assist in various ways in medical applications:

. Information Retrieval: | can provide information on medical conditions, symptoms, treatments, medications, and procedures from reputable sources.

. Patient Education: | can explain complex medical concepts in understandable language, helping patients better understand their conditions and treatment
options.

3. Symptom Checker: | can help users assess their symptoms and provide guidance on whether they should seek medical attention.

4. Medication Information: | can offer details about medications, including dosages, side effects, interactions, and contraindications.

5. Health Monitoring: | can assist in tracking health metrics, such as blood pressure, blood glucose levels, and weight, and offer insights based on the data
provided.

. Appointment Scheduling: | can help users schedule appointments with healthcare providers, remind them of upcoming appointments, and provide
directions to medical facilities.

. Language Translation: | can translate medical information into different languages, facilitating communication between healthcare providers and patients

with limited English proficiency.

Medical Research: | can aid researchers in literature review, hypothesis generation, and data analysis for medical studies.

Mental Health Support: | can provide resources and coping strategies for managing stress, anxiety, depression, and other mental health concerns.

. Medical Training: | can serve as a tool for medical students and professionals to enhance their knowledge, practice clinical scenarios, and prepare for
exams.

N =

(o)

~N

cow

FIGURE 1. Recommendations from ChatGPT to improve medical governance (Query Date: 2024.4.14).

The patient's condition improved significantly
after undergoing successful surgery.

The patient's cancer has metastasized to
multiple organs, and the prognosis is poor.

(a) Medical comment sentimental analysis

® chatGpT

Sure, here are examples of positive and negative sentences:

Positive: “The patient’s condition improved significantly after undergoing
successful surgery.”

Negative: “The patient’s cancer has metastasized to multiple organs, and the
prognosis is poor.”
(b) ChatGPT-based NLP paradigm

It was[MASK].

Input 1 Template 1

(c) LLM prompt-tuning paradigm

he Patlent s cancer has metasta_sged to ! It was[MASK].
ultiple organs, and the prognosis is poor. !

1L 1
1T Template2 '

N

FIGURE 2. Comparing ChatGPT-based NLP solutions with established prompt learning approaches: A case study in medical text classification Part (a): Task

prototype Part (b): Standard workflow of ChatGPT-based approaches Part

o« We initiated a study on medical text classification
motivated by the capabilities of advanced PLMs like
ChatGPT. This led to MediGPT, a novel model powered
by ChatGPT’s architecture tailored for the medical
domain.

o In comparative evaluations, MediGPT outperformed
conventional approaches, showcasing enhanced seman-
tic comprehension and sophisticated reasoning skills in
particular medical contexts.

e Our few-shot, one-shot, and zero-shot learning tri-
als highlighted MediGPT’s ability to operate without
needing supervised training data, manual labeling,
or extensive medical expertise, showcasing its potential
as a scalable solution in healthcare Al.

o As a cost-effective alternative to complex PLM frame-
works, MediGPT offers a viable approach for integrat-
ing Artificial Intelligence technologies in healthcare
settings.
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(c): Standard workflow of masked language model prompt-tuning methods.

The organization of this paper is as follows: Section Il dives
into a review of recent studies relevant to the classification
of medical data. In Section III, provide detailed description
of the MediGPT framework, explaining its algorithmic
foundations. Sections IV offer an extensive analysis of
experimental comparisons between MediGPT and other
prevalent methods based on PLMs, including a series of
ablation studies. Finally, Section V summarizes the findings
of this research study.

Il. RELATED WORK

This section explores pertinent literature concerning
cross-linguistic medical text classification, recent break-
throughs with ChatGPT and its variants, and practi-
cal strategies employing fine-tuning based on PLMs
and prompt-tuning to address classification challenges
effectively.
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A. CLASSIFICATION OF MEDICAL TEXT

Over the past decade, conventional machine learning models,
including decision trees Convolutional Neural Networks
(CNNs) [15], Long Short-Term Memory Networks (LSTMs),
and Gated Recurrent Units (GRUs), have played pivotal
roles in the classification of medical documents [16]. For
instance, prior research has successfully employed Support
Vector Machines (SVMs) and decision tree classifiers
for regional medical data classification [17]. Additionally,
Bi-LSTM models with attention mechanisms have been
utilized to enhance semantic feature extraction in medical text
classification [18]. The emergence of large-scale models like
BERT [2] and ChatGPT [16] has revolutionized this field,
often surpassing traditional methods by effectively handling
complex scenarios [19]. For example, recent work has
applied BERT to extract relevant information from unlabeled
medical news, thereby improving corpus construction and
classification accuracy [1].

B. CONVENTIONAL MACHINE LEARNING TECHNIQUES,
PLM-BASED FINE-TUNING

Traditional machine-learning methods were once the stan-
dard for medical text processing. These methods often strug-
gled to understand the complex nature of natural language,
especially in detailed contexts [20]. Pre-trained language
models (PLMs) have changed the field of NLP by con-
sistently outperforming older methods through fine-tuning,
which involves adjusting additional network parameters and
focusing on specific tasks.

C. CHATGPT

Deep learning has significantly impacted various sectors,
enhancing productivity and improving medical diagnostics.
ChatGPT, particularly in its latest iterations like ChatGPT-3.5
[8] and ChatGPT-4, has transformed conversational Al,
demonstrating exceptional medical data processing capabil-
ities. These advancements highlight the ongoing evolution
of AI technologies and underscore the critical need for
responsible Al practices to maximize benefits and mitigate
risks [8]. Millions of users utilizing language models
have led to a diverse array of applications, revealing the
capabilities of ChatGPT. Research findings indicate that
ChatGPT performs exceptionally well in translating multiple
languages, especially those with abundant resources [21].

llIl. MEDIGPT: CHATGPT-BASED MEDICAL TEXT
CLASSIFICATION

A. METHODOLOGY OVERVIEW

This paper presents MediGPT, a pioneering study investigat-
ing the application of ChatGPT for medical text classifica-
tion. This study is among the first to systematically adapt
ChatGPT technology for healthcare applications, employing
a systematic experimental analysis to explore its viability.
There was a noticeable absence of systematic research
utilizing ChatGPT for medical text classification before
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MediGP. To bridge this gap, this study outlines a structured
workflow for implementing ChatGPT in this context, drawing
heavily from the latest scholarly discussions.

The workflow of MediGPT illustrated in Figure 3 employs
various prompting strategies to formulate prompts. These
prompts are combined with the original sentence to create
the ChatGPT question [32] ChatGPT generates a response
based on these inputs. Answer alignment strategies are then
implemented to categorize the response into predefined cate-
gories, ensuring the reactions are relevant and appropriately
classified. The deployment of ChatGPT in medical text
classification involves three main phases:

« Prompt construction: Developing specialized prompts
for medical data to guide ChatGPT in generating
responses.

¢ Q&A Inference: Processing input prompts and
generating responses using ChatGPT as a closed system.

o Answer normalization: Translating ChatGPT’s
responses into categorized data based on a predefined
medical taxonomy.

While the Q& A process with ChatGPT follows a fixed pro-
cedure, optimizing prompt construction and response align-
ment offers significant improvement opportunities. MediGPT
operates as a pipeline where prompt quality, ChatGPT ver-
sion, and response mapping strategies collectively enhance
classification effectiveness.

This structured approach optimizes ChatGPT’s perfor-
mance in medical text classification by meticulously analyz-
ing and refining each phase. MediGPT aims to establish a
robust framework tailored to the unique challenges of this
domain.

B. PROMPT QUESTION CONSTRUCTION

Prompt engineering is acknowledged as a complex skill
requiring expertise and iterative refinement [13]. To harness
ChatGPT effectively for sentence classification, we con-
ducted thorough research to optimize prompt construc-
tion [7]. Figure 3 illustrates the strategies employed in this
study including:

1) Manual prompt definition,

2) Prompt generation triggered by ChatGPT responses,

3) Prompts derived from zero-shot similarity comparisons,

4) Chain-of-Thought (CoT) prompting.

These strategies, detailed in subsequent sections, aim to
enhance ChatGPT’s input to produce accurate and relevant
responses for medical classification tasks.

In our study, we have developed a set of manually
designed prompts, detailed in Table 1, to evaluate MediGPT’s
effectiveness in classifying medical texts across different
languages. These prompts are integral to our methodology
for assessing MediGPT’s ability to accurately interpret
and categorize medical statements into specific medical
specialties or categories. Each prompt is structured to
provide MediGPT with a clear objective in determining the
most suitable medical category for a given sentence. These
prompts are designed to simulate real-world clinical queries

VOLUME 12, 2024
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FIGURE 3. The workflow of proposed MediGPT method.

TABLE 1. Manually devised prompts for MediGPT. 1)

No. | Prompting Template

1 Determine the medical category for the following sentence:
[SENTENCE]
Options: [CATEGORIES] 2)
Response: [Res]

2 Analyze the sentence below and assign the most relevant

medical specialty:

Sentence: [SENTENCE]

Choose from: [CATEGORIES]

Result: [Res]

3 Assess the following clinical statement and categorize it into
the appropriate field:

Text: [SENTENCE]

Possible fields: [CATEGORIES]

Output: [Res]

3)

and emphasize precision and contextual understanding. The

structure of each prompt includes the following: fixed
ixe
1) Direct instruction to classify or analyze the sentence,

ensuring clarity of the task.

2) Placeholder for the sentence ([SENTENCE]), accom-
modating the insertion of the medical text to be
classified.

3) Options for potential categories ([CATEGORIES]),
guiding MediGPT towards the expected type of
response.

4) Response section ([Res]), prompting MediGPT to
provide its classification results.

EEEEEEEEEEEEEEEEEsEssssssen?®

Clarity and directness: Each prompt explicitly defines
the task, reducing ambiguity and focusing MediGPT’s
response mechanism on classification rather than
open-ended discussion.

Contextual relevance: By embedding medical context
directly into the prompts, we ensure that MediGPT’s
responses are evaluated within the appropriate clinical
context, enhancing the relevance and applicability of its
classifications.

Simplicity in design: The prompts are designed
to straightforwardly evaluate MediGPT’s ability to
classify texts under standardized conditions. This
simplicity also aids in reducing the cognitive load on
the model, focusing its capabilities on the classification
task.

Our evaluation approach employs a sampling method
to assess the effectiveness of these prompts. We select a

number of samples from a cross-linguistic medical

text dataset and test the accuracy of each prompt. This
systematic evaluation helps identify the most effective
prompt configurations, ensuring that MediGPT is tuned to
provide the most accurate and clinically relevant responses.
A critical refinement in our approach is guiding MediGPT
to focus exclusively on category classification, minimiz-
ing extraneous information. This guidance is essential to
maintain clarity and precision in classification outcomes.
Through rigorous testing of these prompts, we aim to enhance
MediGPT’s reliability as a tool for cross-linguistic medical

This setup adheres to established communication prac- text classification. This advancement aims to assist medical
tices in medical consultations while incorporating specific professionals in swiftly and accurately categorizing clinical
adjustments to optimize MediGPT’s performance: statements.

VOLUME 12, 2024
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‘II---II---I----I---II---II---I----I---II---II---I----I----I.‘

I have been experiencing a skin rash on my arms, legs, and torso for the past few weeks. It is red,

itchy, and covered in dry, scaly patches.

v

Classify the following sentence into one of the given categories:[Psoriasis", "Varicose Veins",
"Typhoid", "Chicken pox", "Impetigo", "Dengue", "Fungal infection”]

I have been experiencing a skin rash on my arms, legs, and torso for the past few weeks. It is red,

itchy, and covered in dry, scaly patches.

A

Original
Sentence

Final Label

Psoriasis

Pre-defined

Manual Triggered 8§ You Rule-based
. Classify the following sentence into one of the given categories: i
Defined From o e e e ol Alignment
['Psoriasis', ‘Varicose Veins', Typhoid',Chicken pox', Impetigo’, ‘Dengue’,Fungal infection’]
Prompts ChatGPT
I have been experiencing a skin rash on my arms, legs, and torso for the past few weeks. It is red,
k_’ ‘—J itchy, and covered in dry, scaly patches. Allgnment
Strategies
l & ChatGPT A

The symptoms described in the sentence—red, itchy skin rash covered in dry, scaly patches on

Zero-Shot Chain-of- . . : e : Edit Distance
P a the arms, legs, and torso—best align with the characteristics of Psoriasis. Psoriasis commonly
SImIIa"ty Thotht presents as red, inflamed patches that are itchy and covered with silvery scales. Therefore, the _based
Prompt Prompts most appropriate category for the sentence is 'Psoriasis Allgnment
Prompt Construction ChatGPT Q&A Answer Alignment

’.IIIIII-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-IIIIIIIII’

FIGURE 4. Illustration of the MediGPT framework using a typical example from the Medical Symptom dataset. (a) Various strategies are employed to

construct prompts, integrating them with original sentences to form ChatGPT questions. (b) ChatGPT generates responses based on these inputs.
(c) Strategies for answer alignment categorize responses into predefined categories.

C. MEDIGPT TRIGGERED PROMPTS

Based on prior studies [22], it was hypothesized that
MediGPT could effectively generate high-quality prompt
templates. Consequently, we utilized MediGPT to pro-
pose recommendations for template creation. Previous
research demonstrated that task-specific prompts could
be efficiently generated by directly engaging with human
input. For instance, they recommended utilizing the
query:

« Provide five succinct prompts or templates to address the

[x] task.
Here, [x] represents different types of tasks. Our experiments
confirmed this method’s effectiveness across various settings.

MediGPT provided several potential prompts that were
semantically consistent and exhibited unique stylistic varia-
tions. As shown in Figure 5; we asked MediGPT a similar
question:

« Provide five succinct prompts or templates that can

address the task of medical text classification.

We used a sampling-based evaluation method to select
the most effective prompt from the generated set for use in
subsequent comparative experiments. The selected prompt
for medical text classification is:

« Classify the medical text: [SENT] based on its primary

condition [CATE].

This method of using MediGPT-triggered prompts helps us
understand how automated systems can improve task-specific

103478

templates in medical text classification. The insights gained
are crucial for refining the interaction between human
operators and Al systems in clinical informatics. Building on
previous studies in few-shot and zero-shot learning using a
meta-learning framework [23], we developed new prompting
strategies called similarity-driven prompting. Traditional
few-shot object classification often uses examples and
classifiers from similar categories using distance measures
like cosine similarity and squared Euclidean distance. In a
few-shot learning scenario for image classification, an image
to be categorized is presented alongside a representative
image from each category. These images are embedded
into a shared feature space using Siamese, prototypical, and
matching networks. A similarity threshold is then set to
help classify the image by comparing it to the representative
images from different categories. Adapting this approach to
medical text classification, our Zero Shot similarity-based
prompting strategy involves:

1) Embedding generation: Medical texts are embedded
into a shared low-dimensional space using language
models fine-tuned for medical contexts.

2) Template creation: We generate initial prompt tem-
plates that capture the essence of potential medical text
queries.

3) Similarity assessment: Using the embedded represen-
tations, we evaluate the semantic similarity between
the prompt templates and an extensive repository

VOLUME 12, 2024
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ChatGPT Prompt:

@ ChatGPT

1. Disease Identification:

2. Symptom and Diagnosis Extraction:
3. Treatment Recommendation:

Mentioned, or Follow-Up Required."
4. Medical Document Type Classification:

Note, or Other."
5. Urgency Level Detection:

criteria and purposes.

Provide five concise prompts or templates that can make deal with the medical text classification task

For a medical text classification task, it's important to have clear and effective prompts or templates that guide the labeling of medical documents or text
snippets into predefined categories. Here are five prompts or templates that can be used for this task:

« Prompt: "Classify the following text by identifying if it describes a specific disease or medical condition. Choose from the following categories:
Cardiovascular Disease, Diabetes, Cancer, Infectious Disease, or None."

« Prompt: "Read the text below and classify each segment based on whether it pertains to Symptoms, Diagnosis, Treatment, or General Information."

« Prompt: "Determine if the text includes treatment recommendations for a patient. Label the text as Treatment Recommended, No Treatment

» Prompt: "Identify the type of medical document from the text provided. Options include Research Article, Clinical Trial, Patient Record, Consultation

« Prompt: "Evaluate the urgency level described in the medical scenario. Classify the text as Non-Urgent, Moderately Urgent, or Highly Urgent."
Each of these prompts focuses on a different aspect of medical text classification, helping to organize and analyze medical texts according to specific

FIGURE 5. Templates generated upon requests to ChatGPT (Version: ChatGPT-3.5, Date of Query: April 26, 2024).

of unlabeled medical texts using cosine similarity
measures.

4) Prompt refinement: Based on the similarity scores,
prompts are refined to more accurately match the
nuances of the medical texts they are designed to
classify.

This methodology allows us to use Zero-Shot learning
to generate effective and contextually appropriate prompts
without needing labeled examples for every possible medical
scenario. This approach aims to enhance MediGPT’s ability
to process and classify diverse medical texts with high
accuracy and minimal supervision.

D. QA-BASED SIMILARITY EVALUATION IN MEDICAL TEXT
CLASSIFICATIONS

We present a novel method using the ChatGPT interface to
measure text similarity, which is essential for medical text
classification. This approach implements two distinct QA
modes for evaluating sentence similarity:

o Direct End-to-End QA-Based Classification:

This method employs direct questions to classify texts.
For example:

— Given sentence S: [SENTI1], which option, A:
[SENT2], B: [SENT3], etc., do you think is most
similar to sentence S? Please choose A, B, etc., or C.

« This approach allows for quick classification based on a
single QA interaction, aligning the target sentence with
the most similar category, as shown in (Figure 6).

o Progressive Comparison QA-Based Classification:
This approach systematically compares pairs of sen-
tences, improving accuracy through incremental assess-
ments. Inspired by the bubble sort method. The prompt
used is:

— Given sentence S: [SENTO], which of the following
sentences, A: [SENT1] or B: [SENT2], do you think
is more similar to sentence S? Please respond with
A or B.

VOLUME 12, 2024

o This method is particularly effective for complex
datasets like medical texts, where subtle differences
between categories are crucial.

These methods leverage QA interactions to enhance the

classification of medical texts by focusing on sentence
similarity.

E. CHAIN-OF-THOUGHT TRIGGERED PROMPTS

We adopt a Chain-of-Thought (CoT) prompting strategy
where ChatGPT provides final classification outcomes
accompanied by detailed reasoning. The CoT approach
initiates with a directive that extends the original QA prompt:

« Explain the semantics and keywords, elucidating the

corresponding classification rationale.

Figures 6, 7, and 8 demonstrate these methods, high-
lighting progressive similarity measurement and the efficacy
of CoT strategies in text classification. In practice, both
manually crafted and ChatGPT-triggered prompts serve as
foundational references. Our research indicates that while
CoT-triggered prompts excel in datasets with numerous
classification categories, their effectiveness may diminish
in more straightforward datasets with fewer categories.
This investigation into QA-based similarity assessment and
CoT-triggered prompts underscores the intricacies of prompt
design in medical text classification, emphasizing how
dataset characteristics significantly influence the efficacy of
prompting strategies.

F. CHATGPT Q&A INFERENCE

ChatGPT is built on the Generative Pre-trained Transformer
architecture, specifically using ChatGPT-3.5 for this study.
This architecture uses a transformer framework with parallel
data processing and multi-headed attention mechanisms.
These features help the model handle and generate language
sequences based on the probabilities of different continua-
tions. Using an autoregressive inference process, ChatGPT
creates text by progressively building responses from a given
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ChatGPT Prompt:

Given sentence
Study: Resistant strains: no intervention is currently justified.

Which Sentence of

A: There is no need for testing for cancer; medical intervention is currently unnecessary.

B: In cases of diabetes, dietary and exercise advice is necessary.

C: Patients with sexually transmitted infections should be cautious to avoid contact with untreated individuals.

Do you think is most similar to sentence study? A,B,C?

@ ChatGPT

The sentence from the study "Resistant strains: no intervention is currently justified" is most similar to sentence A: "There is no need for testing for cancer;
medical intervention is currently unnecessary." Both sentences emphasize a situation where no immediate intervention is considered necessary.

FIGURE 6. lllustrating QA-Based prompting for text classification through end-to-end direct similarity measurement.

ChatGPT Prompt:

2-1+6+9=7
Please show the answer directely.

@ ChatGPT

The answer is 55.
ChatGPT Prompt:

2-146%9=7
Please analyze step by step

@ ChatGPT

Sure, let's break it down step by step:
1. Multiplication: First, we perform the multiplication operation: 6x9=546x9=54.
2. Addition and Subtraction: Then, we handle the addition and subtraction operations in order: 2-1=12-1=1, and then 1+54=551+54=55.
So, the final result is 5555.

FIGURE 7. Advancing text classification with progressive similarity
measurement: A QA-Based prompting approach.

prompt and selecting subsequent words using a probabilistic
model. Trained on extensive text corpora, the model learns
complex patterns and dependencies in language, allowing
strong performance over long sequences.

ChatGPT excels in nuanced language comprehension and
generation capabilities, particularly its 175 billion parameter
configuration (ChatGPT-3.5). Further enhancements are
achieved through supervised fine-tuning and reinforcement
learning mechanisms that refine responses based on user
interactions. The underlying mathematical foundation for
the question-answering process can be encapsulated in the
following formula:

T
pol) = [Troily1. - i1, 0) M

=1
where [ | denotes the product of probabilities, y; is the token
at time ¢, and T is the sequence length. This formulation
ensures that each generated token considers the contextual
information provided by preceding tokens and the input
prompt. Our investigation posits ChatGPT as a potent Zero-
Shot (ZS) text classification tool, especially in interactive
contexts. Each user query initiates a new conversational
context, ensuring responses remain consistent and contex-
tually independent from prior interactions. We have also
integrated ChatGPT-4 into our evaluations [8], using it on
three proposed datasets as shown in Figure 9. The figure
provides an example of prompt input and its response. Which,
as the latest iteration by OpenAl, demonstrated enhanced
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TABLE 2. Medical text classification datasets categories for MediGPT.

Dataset

Clinical trials on cancer
ITllness-dataset

Medical text
Symptom2Disease

Categories
Eligible, Not Eligible
Alzheimer’s, Parkinson’s, Cancer, Diabetes
Thyroid Cancer, Colon Cancer, Lung Cancer
Psoriasis, Varicose Veins and more

capabilities in handling complex semantic classifications.
These findings will be further elaborated in the evaluation
section of this paper.

G. DATASET OVERVIEW

In exploring ChatGPT’s capabilities in medical text classifi-
cation, we employed four extensive datasets encompassing
diverse medical domains and languages. These datasets
form the empirical foundation for rigorously evaluating the
robustness and adaptability of MediGPT. Table 2 summarizes
the categories of our selected datasets, outlined as follows:

1) Clinical trials on cancer: This dataset is drawn
from 18 years of interventional cancer clinical
trial protocols to aid in understanding eligibility
criteria. It comprises 6 million free-text statements
annotated for eligibility in clinical trials, enabling
nuanced semantic analysis and drug-treatment
associations. !

2) Illness dataset: This dataset is extended from the
one introduced in the EMNLP Findings 2022 paper
by Karisani. It encompasses 22,660 tweets from
2018 and 2019, categorized into Alzheimer’s,
Parkinson’s, Cancer, and Diabetes domains. A pos-
itive label denotes a tweet mentioning a diagnosed
individual. 2

3) Extended illness dataset: This dataset includes
22,660 biomedical documents collected between
2018 and 2019, covering Alzheimer’s, Parkin-
son’s, Cancer, and Diabetes. It provides valuable
resources for research in medical text classifi-
cation with user-generated data, distinguishing

IDataset available at https://www.kaggle.com/datasets/auriml/eligibility
forcancerclinicaltrials.
2https:// github.com/p-karisani/illness-dataset/blob/main/data.txt
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ChatGPT Prompt:

Given sentence
Study: Resistant strains: no intervention is currently justified.

Which Sentence of
B: In cases of diabetes, dietary and exercise advice is necessary.

Do you think is most similar to sentence sstudy? A,B,C?

@ ChatGPT

Let's analyze each option in comparison to the study sentence:

intervention,

« Keywords: "resistant strains, justified"

« Keywords: "testing for cancer," "medical intervention,

« Keywords: "diabetes," "dietary and exercise advice," "necessary"

« Keywords: "sexually transmitted infections," "cautious,

Analysis:

Conclusion:

Options B and C diverge from the study sentence's focus.

A: There is no need for testing for cancer; medical intervention is currently unnecessary.

C: Patients with sexually transmitted infections should be cautious to avoid contact with untreated individuals.

Please provide a step-by-step analysis towards the semantic and keywords, and present the corresponding classification reasoning process.

1. Study Sentence: "Resistant strains: no intervention is currently justified."

« Semantic Meaning: No action is deemed appropriate for dealing with resistant strains at the moment.
2. Option A: "There is no need for testing for cancer; medical intervention is currently unnecessary."
unnecessary"

« Semantic Meaning: No necessity for medical intervention in cancer testing currently.
3. Option B: "In cases of diabetes, dietary and exercise advice is necessary."

« Semantic Meaning: Dietary and exercise advice is essential for managing diabetes.
4. Option C: "Patients with sexually transmitted infections should be cautious to avoid contact with untreated individuals."
avoid contact," "untreated individuals"
« Semantic Meaning: Caution is advised for individuals with STls to avoid contact with untreated persons.

« The study sentence emphasizes the lack of justification for intervention regarding resistant strains.

« Option A echoes a similar sentiment, discussing the unnecessary nature of medical intervention but in the context of cancer testing.
« Option B addresses the necessity of advice for managing diabetes, which is unrelated to the study sentence.

« Option C discusses caution for individuals with STIs, not directly related to the study sentence's theme.

Option A is the most similar to the study sentence because it shares the concept of no current intervention being justified, albeit in a different context.

FIGURE 8. The CoT prompting strategy: Leveraging simple and direct QA approach. (Model: ChatGPT-3.5, Query Date: 2024.5.1).

between negative and positive instances (mentions
of diagnosed individuals). 3

4) Symptom2Disease dataset: Comprising 1200 data
points, this dataset is essential for develop-
ing models that predict diseases from symptom
descriptions in natural language. It encompasses
24 diseases, each described by 50 symptom
profiles, facilitating early diagnosis and remote
consultation application *

Incorporating these diverse datasets, our evaluations of
MediGPT are comprehensive, covering various textual for-
mats and medical specialties. The model demonstrates its
adaptability to different document lengths, complexities, and
medical terminologies across these datasets, showcasing its
advanced linguistic and domain-specific understanding.

H. EXPERIMENTAL SETUP

Conventional ML methods and LLMs were constructed
using an experimental framework with libraries such as
Sci-kit-learn, Pytorch, TensorFlow, and additional language
modeling tools. The programming language selected for these
implementations was Python 3.10. The testing environment
for these experiments was a computer fitted with an Intel(R)
Core(TM) i5-10300H CPU, featuring 32 GB of RAM and a
processor speed of 2.50 GHz.

3 https://www.kaggle.com/datasets/falgunipatel 19/biomedical-text-
publication-classification
4https://www.kag gle.com/datasets/niyarrbarman/symptom2disease
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I. BASELINES

In contemporary text classification research, the field is char-
acterized by five primary approaches to training models. Each
approach offers distinct methods to tackle the challenges of
understanding and processing natural language.

o Traditional ML Models: This approach includes Logis-
tics Regression and Random Forest methods. These
techniques rely on manually crafted features to distin-
guish between different classes of text data, providing
a baseline for understanding ML applications in text
classification [24].

« DL Models: Dominant architectures like CNN and
LSTM represent this paradigm. They utilize word
embeddings to represent textual information in a
continuous vector space, capturing complex semantic
relationships within the data.

« Fine-tuning of PLMs: Models such as BERT, BART, and
TS5 fall under this category. These PLMs adapt to text
classification tasks by leveraging large-scale pre-trained
language representations, requiring minimal additional
training to achieve high performance [2].

o Prompt Learning with PLMs: This innovative approach
involves generating specific prompts that guide the
model’s responses, harnessing the rich internal knowl-
edge of PLMs for more precise and contextually relevant
text classification.

o Zero-shot(ZS) Learning: This cutting-edge paradigm,
exemplified by applications like ChatlE,
ChatEventExtract, and our MediGPT, enables text

103481



IEEE Access

M. A. T. Rony et al.: MediGPT: Exploring Potentials of Conventional and LLMs on Medical Data

o TN NN NN AN NN NN NN NN AN NN NN NN NI AN NN NN EEE AN EEENEEEEEEEEEEEEEEEEE,

S U NI NN NN NN NI NN NN NN NN NN NN EEENEENEEN,
*

____________________________________________________________________________

Sentence:{SENT}: A 65-year-old male with a
history of smoking presents with chronic cough
and weight loss.

Category:['Lung Cancer', 'Chronic Bronchitis',
‘Asthma’, 'Tuberculosis']

@ ChatGPT Response:
Answer1: Lung Cancer.

Answer2: The combination of chronic cough,

Sentence:{SENT}:  The

patient  showed
symptoms of fever, cough, and fatigue, possibly
indicating a viral infection.

Category:['Viral Infection', 'Bacterial Infection’,
‘Allergy’, 'Non-Infectious Disease']

@ ChatGPT Response:
Answer1: Viral Infection.

Answer2: The symptoms listed — fever, cough,

Sentence:{SENT}: The patient exhibits rapid

heartbeat, sweating, and trembling, especially
in social situations.

Category: ['Anxiety Disorder, 'Heart Disease'
‘Hyperthyroidism', 'Diabetes']

@ ChatGPT Response:
Answer1: Anxiety Disorder.

Answer2: Given the context of symptoms

weight loss, and a smoking history significantly and fatigue — are common to many viral occurring in social situations, Anxiety Disorder
raises the suspicion of Lung Cancer over other infections, suggesting this as the most likely is the most likely cause, particularly Social
categories. category. Anxiety Disorder.

* *
YNNI NN NN NN NN EEEEEEEEEEEEEEE®

fE NN NN EE N SN NN NS NN NI E SIS E NS NN NN NN NN I NSNS NN NN NN NN I NSNS SN SN NN NN NN EEEEEEEEEEmEE®

FIGURE 9. The intermediate responses generated by ChatGPT across three medical classification datasets showcase its remarkable proficiency in
delivering precise answers and elucidating the rationale behind them.

classification without explicit training on labeled
examples. It utilizes the model’s understanding of
language and context to perform classification tasks.

J. EXPERIMENTAL BENCHMARKS

To comprehensively evaluate these paradigms, our research
includes benchmarks against each method within their
respective contexts:

« Logistic Regression: Logistic Regression(LR) is a statis-

tical model used to estimate the probability of a binary
outcome, utilizing one or more predictor variables. [25].
It uses the logistic function to model a binary dependent
variable [26]. The formula for LR can be expressed as:

1

P = I Bt Prxi T+ Pux) &

where p represents the probability of the dependent
variable equaling a case (usually 1), Bo, B1,---, Bn
are the coefficients, and xi,...,x, are the predictor
variables.

Random Forest: Random Forest(RF) is an ensemble
learning technique that constructs multiple decision
trees during training and outputs the most common
class in classification tasks or the average prediction in
regression tasks. It aims to enhance prediction accuracy
and robustness by averaging multiple trees, thereby
reducing overfitting [27]. The formula for prediction
using RF is typically given by:

+ Yn}) 3

where Y is the predicted outcome, and y1, y2, ¥3 ..., Vn
are the outputs from the individual trees.

Convolutional Neural Networks (CNNs): CNNs for
text classification apply convolutional layers to extract
features from the text, transformed into a matrix via
embeddings [28]. Critical operations include convolu-
tion with filters, ReLU activation, max pooling to reduce

Y = mode({y1,¥2,¥3, ...
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dimensions, and a softmax function for classification
[29]. The classification operation can be formulated as
follows:

y = softmax(W, - maxpool(ReLU(W; * x + b)) + b.)
4)

where Wy, W, b, and b, are model parameters.

Long Short-Term Memory (LSTM): LSTM networks
are a type of recurrent neural network (RNN) ideal
for processing sequences. They are designed to address
the vanishing gradient problem in traditional RNNs by
incorporating gates that regulate the flow of information.
These gates include the input, forget, and output gates,
each playing a role in updating the cell and hidden state
[30]. The LSTM update equations are:

iy = o (Wyixe + Wpihi—1 + bi),

fi = o (Wapxe + Wiehy—1 + by),

0r = 0 (WioXt + Wioht—1 + by),

¢t = ft o ¢ + ir o tanh(Wyex; + Wiehy—1 + be),

h; = o; o tanh(c,), (®)]

where o denotes the sigmoid function, o denotes the
Hadamard product, and W, b represent weights and
biases, respectively.

BERT-based Fine-tuning: Adjusts BERT’s pre-trained
embeddings to capture detailed semantic and syntactic
information tailored to specific text processing tasks
with limited data [2].

T5-based Prompt-tuning: Activates TS’s internal knowl-
edge through targeted Text-to-Text tasks, using prompts
to generate appropriate responses [4].

BART-based Prompt-tuning: Combines bidirectional
context modeling and auto-regressive transformers to
enhance the effectiveness of prompt learning [3].
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K. EVALUATION METRICS
This study used two evaluation metrics to assess the
effectiveness of the different technique models, including
our proposed MediGPT. These two metrics provide a
comprehensive view of model performance, accounting for
various aspects of prediction accuracy and reliability [31].
o Accuracy: Accuracy is a key metric used to assess the
overall correctness of a model across all prediction tasks.
It is the ratio of correct predictions to the total number
of predictions made. The formula expresses this ratio:
NumberofCorrectPredictions

Accuracy =
Y TotalNumberofPredictions ©

o F1 score: The F1 score is a metric used to assess
the performance of a classification model, combining
precision and recall into a single value to provide a
balanced measure of both metrics. The F1 score is
calculated using the following formula:

Precision x Recall

F1Score =2 x — 7)
Precision + Recall

IV. EXPERIMENTAL RESULTS AND ANALYSES

We started our study with comparison experiments to
build a foundation. We conducted ablation experiments to
understand the role of different factors affecting MediGPT’s
performance in medical text classification tasks. We also
explored how different prompting strategies impact text clas-
sification accuracy. Additionally, we integrated ChatGPT-4
into our analysis and compared its performance to the base
version, ChatGPT-3.5. Our extensive findings highlight the
significant potential, feasibility, and wide-ranging applicabil-
ity of ChatGPT in medical text classification tasks. We also
validated the competitiveness and effectiveness of MediGPT
compared to other state-of-the-art models.

A. ENHANCING CHATGPT THROUGH ADVANCED
PROMPTING TECHNIQUES

To comprehensively evaluate the enhancements facilitated
by advanced prompting strategies in generative pre-trained
transformer models within medical domains, Table 3 presents
a detailed analysis based on experimental comparisons
involving the base configuration of MediGPT (referred to
as MediGPT-base) and its variants augmented by diverse
prompting mechanisms. The study focuses on four critical
areas: clinical trials on cancer, general illness, medical
texts, and symptom-to-disease mappings, with performance
metrics, quantified through accuracy (Acc) and weighted
F1-score (W-F1), as reported in the table.

The baseline model MediGPT-base utilizes manually
defined prompts, establishing initial benchmarks of 83.2%
accuracy and 82.7% W-F1 for clinical trials on cancer,
82.8% accuracy, 82.3% W-F1 for illness categorization,
90.0% accuracy and 88.8% W-F1 for medical texts, and
achieves near-perfect performance with 99.0% for both
metrics in symptom-to-disease mappings. These figures are
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foundational metrics used to assess the effectiveness of more
nuanced prompting strategies. The first variant employs Chat-
GPT Triggered Prompts, where the model dynamically gen-
erates prompts based on the immediate context of the query.
This approach yields marginal yet consistent improvements
across most tasks, enhancing accuracy by 0.8% and W-F1
by 1.0% for cancer trials, 2.1% and 1.4% for illness, and
0.5% and 0.9% for medical texts respectively, with no change
observed in the symptom-to-disease task. These increments
suggest that context-aware prompt generation can refine the
model’s response quality, particularly in complex scenarios
requiring nuanced understanding. The Zero-Shot similarity
prompts strategy, which utilizes the model’s capability to
generate suitable responses under a ZS learning paradigm
without explicit task-specific training, demonstrates more
significant improvements. This approach enhances accuracy
and W-F1 in illness categorization by 3.0% and 2.2%,
respectively, and by 1.2% and 1.4% in cancer trials, indicating
a robust capability of the model to generalize from limited
inputs effectively. However, a slight decrement of 0.3% in
both metrics for symptom-to-disease mappings underscores
potential limitations in ZS applicability to tasks requiring
deep domain-specific knowledge. Significant progress is
demonstrated through the implementation of CoT Triggered
Prompts. This method encourages the model to process
and articulate intermediate cognitive steps before reaching
conclusions. It aligns with the intricate decision-making
processes in medical diagnostics and significantly improves
outcomes. It elevates performance in illness categorization by
3.8% in accuracy and 3.0% in W-F1 and cancer trials by 1.8%
and 2.1%, respectively. This method also slightly improves
symptom-to-disease task scores by 0.3% in both metrics,
reinforcing the value of explicit reasoning in enhancing
diagnostic accuracy and reliability.

B. EXPLORING FEW-SHOT PROMPT-TUNING AND
ZERO-SHOT(ZS) CAPABILITIES OF MEDIGPT

Table 4 outlines two primary methodologies under investi-
gation: Transformer-based TS and BART models in ZS and
few-shot learning scenarios. The ZS approach, where models
generate outputs without specific training on task-related
data, serves as a baseline. For instance, the TS5 model achieves
an accuracy of 55% and a weighted Fl-score of 55.7% in
clinical trials on cancer, reflecting the difficulty of generating
accurate medical content without targeted learning. Similarly,
BART performs slightly better with an accuracy of 57.9%
and a w-F1 of 57.3% in the same ZS scenario. Both models
show poor performance in illness-related tasks, underscoring
the challenge of modeling medical data complexities without
fine-tuned datasets.

As the model exposure increases to 10-shot learning, where
each model has been fine-tuned with ten examples from
the task-specific data, there is a noticeable improvement in
performance across all tasks. For instance, the TS model’s
performance in clinical trials on cancer jumps to 63.9%
accuracy and 62.9% w-F1, demonstrating how even a
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TABLE 3. Comparative analysis of MediGPT variants utilizing advanced prompts: Evaluating the performance of MediGPT-base as the baseline (Query

Date: 2023.3.24.)

Prompting Strategies Clinical Trials on Cancer Illness Medical Text Symptom2Disease

Acc w-F1 Acc w-F1 Acc w-F1 Acc w-F1

MediGPT-base Prompts(Manually) 0.832 0.827 0.828 0.823 0.900 0.887 0.990 0.990

ChatGPT(Triggered Prompts) 0.840 0.837 0.849 0.846 0.905 0.896 0.990 0.990
+0.96% +1.21% +2.54%  +2.80% +0.56% +1.01% +0.00%  +0.00%

ZS Similarity Prompts 0.844 0.841 0.858 0.855 0.908 0.900 0.987 0.987
+1.44% +1.70% +3.62%  +3.89%  +0.89%  +1.47% -0.30% -0.30%

CoT Triggered Prompts 0.850 0.848 0.866 0.863 0.908 0.900 0.993 0.993
+2.17% +2.54% +4.59%  +4.86%  +0.89%  +1.47%  +0.30%  +0.30%

minimal amount of targeted training can significantly boost
model capability. BART shows a similar trend, achieving
66.1% accuracy and 64.3% w-F1 in the same category. The
trend continues with further improvement as the exposure
increases to 30 examples (30-shot learning), where T5
and BART register their best performances, with BART
reaching an accuracy of 72.8% and a w-Fl of 72.2%
in clinical trials on cancer, underscoring the effectiveness
of incremental learning in enhancing predictive accuracy
and model reliability in specialized domains. We observe
a significant improvement when comparing these results
with the specialized Zero-Shot performance of ChatGPT,
which benefits from extensive and nuanced pre-training along
with advanced prompt engineering. ChatGPT’s ZS model
scores extraordinarily high across all categories with 83.2%
accuracy and 82.7% w-F1 in clinical trials on cancer and
near-perfect scores in the symptom-to-disease category. This
illustrates the profound impact of advanced pre-training
techniques and model architectures optimized for generative
tasks, even without task-specific tuning. The improvement
percentages listed at the bottom of the table quantify the
relative gains offered by ChatGPT over the best-performing
few-shot models (30-shot BART), which range from 14.3%
in clinical trials on cancer to a notable 13.7% in both
accuracy and w-F1 in symptom-to-disease mappings. These
metrics underscore the advanced capabilities of ChatGPT
in managing intricate medical queries and highlight the
potential of generative Al to transform information synthesis
and decision support in healthcare settings. This capability is
achieved without requiring extensive task-specific data, thus
lowering the implementation barriers across diverse medical
scenarios.

C. COMPARISION BETWEEN GPT3.5 AND CHATGPT-4

In comparing ChatGPT-3.5 and ChatGPT-4 across various
medical and health-related datasets, a noticeable improve-
ment in performance metrics is observed when transitioning
from ChatGPT-3.5 to ChatGPT-4. As illustrated in Figure 10,
both models were evaluated based on their accuracy and
weighted Fl-score (W-F1) across four distinct datasets:
Clinical Trials on Cancer, Illness, Medical Text, and Symp-
tom2Disease. For the Clinical Trials on Cancer dataset,
ChatGPT-4 demonstrates an accuracy of 83.2%, compared
to 81.0% for ChatGPT-3.5, reflecting a 2.2% increase. The
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W-F1 score also improves, with ChatGPT-4 achieving 82.7%,
2.3 points higher than ChatGPT-3.5’s score of 80.4%. This
improvement indicates that ChatGPT-4’s refined understand-
ing and processing capabilities better capture the nuances and
complexities inherent in clinical trial data related to oncology.
In the Illness dataset, both models performed closely, with
ChatGPT-4 slightly outperforming ChatGPT-3.5. ChatGPT-4
achieved an accuracy of 82.8% compared to ChatGPT-3.5’s
81.3% and a W-F1 of 82.3%, surpassing ChatGPT-3.5’s
score of 81.0%. These more minor improvements highlight
ChatGPT-4’s enhanced ability to interpret and classify data
about various illnesses accurately. Significant improvements
are evident in the Medical Text dataset, where ChatGPT-4’s
accuracy increased to 90.0% from 86.6%, and its W-F1 score
rose to 88.8 from 85.6. This dataset likely benefits from
ChatGPT-4’s advanced language models, which more effec-
tively grasp the specialized vocabulary and complex sentence
structures typical of medical texts. The Symptom2Disease
dataset showed notable gains, with ChatGPT-4 reaching an
accuracy of 86.2%, compared to 82.7% for ChatGPT-3.5,
and a W-F1 of 85.8, up from 83.3%. These results indicate
that ChatGPT-4 is better equipped to link symptoms with
potential diseases, a critical capability in medical diagnostics.
The comparative analysis shows that ChatGPT-4 consistently
achieves higher accuracy and weighted F1 scores across
all analyzed datasets. This improvement can be attributed
to ChatGPT-4’s enhanced model architecture, which likely
includes more advanced training algorithms and a larger,
more diverse training dataset. These enhancements enable
ChatGPT-4 to comprehend better and handle complex,
specialized content in the medical and healthcare domain,
resulting in more precise predictions and classifications.

D. PERFORMANCE COMPARISON OF DIFFERENT MODELS
AND TECHNIQUES

Table 5 presents an in-depth performance comparison of
different models and techniques. This comparison spans
traditional ML approaches, word embedding techniques, pre-
trained language models (PLMs), both Fine-Tuned (FT)
and Prompt-Tuned (PT), and our proposed MediGPT. The
traditional ML models, LR and RF, demonstrated moderate
performance across all datasets. LR achieved accuracy scores
ranging from 0.648 to 0.784 and w-F1 scores from 0.645 to
0.763. RF showed slightly better results with accuracy
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TABLE 4. Performance metrics of different methods.

Few-shot learning Methods Clinical Trials on Cancer IlIness Medical Text Symptom2Disease
Acc w-F1 Acc w-F1 Acc w-F1 Acc w-F1
zS T5 0.555 0.557 0.508 0500 0.596 0579  0.631 0.631
BART 0.579 0.573 0473 0465 0.607 0.600 0.673 0.673
Improvement  4.3% 2.9% -6.9%  -7.0% 1.8% 3.6% 6.7% 6.7%
10-Shot T5 0.639 0.629 0.619 0.612 0.708  0.685  0.791 0.791
BART 0.661 0.643 0.597 0588 0.677  0.660  0.795 0.795
Improvement  3.4% 2.2% 3.6% -39% -4.4% -3.6%  0.5% 0.5%
30-Shot TS 0.713 0.708 0.690 0.681 0.766  0.753  0.865 0.865
BART 0.728 0.722 0.677 0.663 0.792  0.780  0.888 0.888
Improvement  2./% 2.0% -1.9%  -2.6%  3.4% 3.6% 2.7% 2.7%
ZS(Default) ChatGPT 0.832 0.827 0.828 0.823  0.900 0.887  0.992 0.993
Improvement  /4.3% 14.5% 22.3% 24.2% 13.6% 13.7% 13.7% 13.7%

TABLE 5. Performance statistics of baselines and MediGPT on adopted datasets. We underline the best values.

Learning Paradigms Baselines Clinical Trials on Cancer IlIness Medical Text Symptom2Disease
Acc w-F1 Acc w-F1 Acc w-F1 Acc w-F1
Traditional ML LR 0.648 0.645 0.693 0.676 0.784 0.763 0.544 0.543
RF 0.669 0.664 0.685 0.673 0.808 0.776 0.574 0.555
Word Embedding CNN 0.769 0.763 0.736 0.725 0.855 0.837 0.813 0.806
LSTM 0.748 0.746 0.728 0.718 0.866 0.848 0.833 0.822
PLM-based FT BERT-FT 0.788 0.785 0.757 0.735 0.890 0.860 0.847 0.840
PLM-based PT T5-PT 0.826 0.820 0.785 0.774 0.895 0.878 0.880 0.875
BART-PT 0.821 0.816 0.778 0.788 0.896 0.886 0.888 0.883
ChatGPT-based QA MediGPT 0.832 0.827 0.828 0.823 0.901 0.887 0.992 0.993
Improvement  +7.34% +1.35% +6.43% +4.44% +0.56% +0.11% +11.7% +11.0%
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FIGURE 10. Comparision between ChatGPT 3.5 and GPT 4.

between 0.669 and 0.808 and w-F1 scores from 0.664 to
0.776. These models performed exceptionally well on the
Medical Text dataset but lagged on the Symptom2Disease
dataset. Word embedding-based models, such as CNN and
LSTM, improved upon the traditional models. CNN achieved
accuracy scores between 0.736 and 0.855 and w-F1 scores
from 0.725 to 0.837. LSTM showed similar performance
with accuracy ranging from 0.728 to 0.866 and w-F1 scores
from 0.718 to 0.848. These models excelled in handling
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complex medical texts, indicating the advantage of DL
techniques in capturing semantic information. Pre-trained
language models fine-tuned on specific tasks, like BERT-FT,
enhanced performance. BERT-FT achieved accuracy scores
from 0.757 to 0.890 and w-F1 from 0.735 to 0.860. The
improved performance across all datasets highlighted the
effectiveness of leveraging large-scale pre-trained models
for medical text classification tasks. The fine-tuned PLM
models, such as T5-PT and BART-PT, demonstrated even
higher performance. T5-PT achieved accuracy scores ranging
from 0.785 to 0.895 and w-F1 scores from 0.774 to 0.878.
BART-PT showed similar results with accuracy from 0.778 to
0.896 and w-F1 scores from 0.788 to 0.886. These models
exhibited superior performance on more challenging datasets,
such as Symptom2Disease, underscoring the benefits of task-
specific fine-tuning. Our proposed model, MediGPT, based
on a ChatGPT-based QA framework, outperformed all the
baseline models across all datasets. MediGPT achieved the
highest accuracy and w-F1 scores, with notable performance
on the Symptom2Disease dataset, scoring 0.992 for both
metrics. Table 5 also illustrates the improvement percentages
of MediGPT over BART-PT. MediGPT showed a 1.34%
improvement in accuracy and a 1.35% improvement in w-F1
for the Clinical Trials on Cancer dataset, a 6.43% increase in
accuracy and a 4.44% increase in w-F1 for the Illness dataset,
a 0.56% improvement in accuracy and a 0.11% improvement
in w-F1 for the Medical Text dataset, and an impressive
11.7% increase in accuracy and an 11.0% increase in
w-F1 for the Symptom2Disease dataset. These improvements
highlight MediGPT’s enhanced ability to handle diverse and
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complex medical datasets effectively. MediGPT’s superior
performance can be attributed to its ability to understand
and generate contextually relevant responses, thus enhancing
its classification capabilities. The performance comparison
highlights the progressive improvements from traditional
ML models to advanced pre-trained and fine-tuned language
models. MediGPT is the best-performing model, showcasing
its potential for advancing medical text classification tasks.
These results demonstrate the significant impact of leverag-
ing state-of-the-art natural language processing techniques in
medical informatics.

V. CONCLUSION AND FUTURE WORK

Medical text classification is crucial in organizing a vast
and expanding volume of medical information. Current
PLM based models face challenges such as dependency
on annotated data, limited transferability across languages,
and deployment complexities. The introduction of ChatGPT
has provided new avenues to address these challenges,
particularly in enhancing the sustainable management of
medical information through text classification. In this study,
we explored the capabilities of ChatGPT in medical text
classification and introduced MediGPT, a novel framework
designed for this purpose. MediGPT represents an initial
qualitative assessment of ChatGPT’s application in health-
care text classification. Our research compared MediGPT
against conventional machine learning methods, PLM-based
fine-tuning approaches, and prompt-based learning tech-
niques. We conducted extensive evaluations across diverse
datasets and devised strategies for generating prompts to
enhance the quality of ChatGPT’s outputs. Furthermore,
we evaluated the performance of ChatGPT-4 through com-
parative experiments. MediGPT demonstrated significant
performance improvements across the four selected datasets,
with accuracy increases of 14.3%, 22.3%, 13.6%, and
13.7%, respectively. These enhancements underscore its
efficacy in handling diverse medical texts compared to
traditional models. Our findings affirm ChatGPT’s superi-
ority in medical text classification, representing substantial
progress in leveraging Al for managing medical information.
This research sets the stage for future applications in
advancing sustainable healthcare practices, promoting digital
innovation, and enhancing operational efficiency. The strides
made by MediGPT contribute to the evolution of medical
text classification, emphasizing the integration of advanced
Al models in healthcare to optimize the management and
utilization of medical information.
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