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Plain English Summary

The consistency and readability features of contemporary artificial intelligence applications are
undergoing enhancement. While no significant difference was observed in the success rates between
ChatGPT and Gemini, ChatGPT was found to be significantly more effective in the Linear Write Grade
Level comparison.

necessitate medical intervention (1). The
management of epistaxis necessitates a

Introduction
Epistaxis, also known as a nosebleed, is a

common condition frequently encountered in
emergency and primary care settings. The
severity of these symptoms can range from
minor, self-limiting episodes to severe cases that
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comprehensive understanding of its aetiology,
the implementation of initial interventions, and the
consideration of preventive measures to mitigate
recurrence. The condition is classified as either
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anterior or posterior, with anterior being more
prevalent and typically less severe (2).

The utilisation of artificial intelligence (Al) holds
considerable promise in enhancing the
management of epistaxis (3). While extant
literature has predominantly centred on
conventional management strategies, the
integration of Al has the potential to unveil novel
avenues for enhancing diagnostic accuracy, risk
assessment, and treatment outcomes (4). The
utilisation of artificial intelligence (Al) in
healthcare settings holds considerable potential
for enhancing the efficacy of risk assessment and
decision-making processes. By leveraging
advanced analytical capabilities, Al can facilitate
the interpretation of voluminous electronic health
record datasets, thereby contributing to more
informed and expeditious decision-making. This
approach has been successfully applied to the
prediction of gastrointestinal bleeding, where
machine learning algorithms have been shown to
outperform traditional risk scores (5). The
development of analogous applications for
epistaxis could facilitate the prediction of bleeding
risks and inform treatment decisions. The
utilisation of artificial intelligence has the potential
to standardise care by providing evidence-based
recommendations and treatment algorithms. This
could reduce variability in management practices
and improve patient outcomes (6). Artificial
intelligence-driven educational tools, such as
computer-assisted instruction modules, are as
effective as traditional seminars in teaching
medical students about epistaxis management
(7). These tools have the potential to be further
developed to include Al-driven simulations and
decision-making exercises. The integration of
artificial intelligence (Al) into the development of
patient education materials has shown promise in
enhancing the readability of these materials, a
crucial factor in improving patient comprehension
and health literacy. Al tools such as ChatGPT
have been employed to streamline complex
medical information, thereby rendering it more
accessible to a broader audience. However, the

effectiveness of Al in achieving optimal
readability is mixed. Some studies have
highlighted significant improvements, while

others have pointed out challenges in maintaining
accuracy and comprehensiveness (8). The
utilisation of Al models has been demonstrated to
be effective in the simplification of patient
education materials (PEMs), thereby enhancing
their readability. For instance, ChatGPT attained
100% post-simplification readability scores in
certain instances, signifying a substantial
enhancement in the comprehension of medical
information (7). In the context of emergency
medical conditions, a comparative analysis was
conducted to assess the readability of Al-

generated brochures by ChatGPT and Google
Gemini. The findings revealed that the readability
of Gemini's brochures was marginally superior
(8). The primary outcomes of interest were the
comprehensiveness, accuracy and readability of
the suggestions generated by ChatGPT to inform
patients about epistaxis. The secondary objective
of this exploratory study was to conduct a
qualitative analysis of the Al-generated
suggestions to identify potential patterns,
consistencies, and gaps. As this technology is still
in its infancy, the study is exploratory and does
not test any pre-existing hypotheses. The existing
literature contains a paucity of studies that
address the readability and comparison of
answers provided by artificial intelligence
program queries. The impetus for conducting this
study stems from the dearth of literature
addressing the utilisation of Al models in patients
with epistaxis and the ambiguity of the responses
these models provide to patient-generated
inquiries concerning the condition.

Materials and Methods

The present study employed artificial intelligence
programs. The authors have no affiliation,
communication, or financial interest with the
companies associated with the program. The
study population was determined by compiling
answers to frequently asked questions about
epistaxis from patients and their families on the
publicly accessible Quora website, which was
used for educational purposes only (What is
meant by epistaxis?, What is the first aid for
epistaxis?, Which condition has symptoms of
frequent epistaxis bruising and prolonged
bleeding?.....etc.) Following the exclusion of
duplicate and non-medical inquiries, the study
population was ascertained.

Questions that were repetitive, irrelevant,
subjective, or unclear were excluded from the
analysis. The question-focused approach
strengthened the meaningfulness and validity of
the collected data by ensuring that the dataset
consisted only of questions directly related to the
topic. Repetitive, irrelevant, contrary to the
general approach, and personalised questions
were excluded from the study. Consequently, 30
questions were identified and posed separately to
two Al models: The present study will examine
the ChatGPT-4 Pro and Gemini 2.5 Pro.

Observer Scoring

The responses furnished by the two Al models
were subjected to a rigorous academic evaluation
by two independent medical doctors. Each
response was evaluated on a scale of 1 to 5, with
the following criteria:

a) 5 points awarded for accuracy and
comprehensibility for non-specialists.
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b) 4 points granted for academic precision, but
impracticality for the general public.

c) 3 points allotted for accuracy, but with
incomplete information.

d) 2 points designated for a combination of
accurate and inaccurate/misleading data; and

e) 1 point assigned for total inaccuracy.

Readability Score

These responses were then assessed using
several criteria. The Flesch-Kincaid Calculator
was utilised to measure word count, sentence
count, readability, and ease of understanding
[8].To evaluate the comprehensibility of the
responses obtained in our study, the Average
Reading Level Consensus (ARLC) method was
employed to analyse the mean reading value.
This value was calculated and documented using
the means of other scales. The initial method is
the Flesch reading-ease score (FRES) readability
test, which is scored on a scale of 0-100, with
higher scores indicating superior readability.
Formula: The formula for calculating the number
of words per sentence is as follows: 206.835 x
(total words / total sentences) x (84.6 x (total
syllables / total words)) (10). Another evaluation
tool is the Automated Readability Index (ARI),
which is calculated using the following formula:
ARl = 4.71 x (characters/words) + 0.5 x
(words/sentences) — 21.43. Notably, the ARI is
considered a particularly efficient formula due to
its ability to facilitate rapid and straightforward
calculation (11). The Gunning Fog Index (GFl) is
a readability formula designed to estimate the
number of years of formal education required to
understand a text on first reading. This method is
particularly useful for assessing the complexity of
English texts by considering sentence length and
the number of complex words. The index has
found widespread application in various fields,
including education, healthcare, and translation
studies, to assess the accessibility of written
materials. The GFl is calculated using the
following formula: The GFI is calculated as
follows: 0.4 x (words/sentences + 100 x complex
words/words). A higher GFI score indicates a less
readable text, suggesting that more years of
education are required to understand it (12). The
Coleman-Liau Index is a formula employed to
evaluate the readability of English texts. It is one
of several traditional formulas of this kind
developed in the 20th century that are still widely
used in various applications, including natural
language  processing (NLP) and text
simplification studies (13). The index is held in
high esteem for its simplicity and ease of use in
evaluating the complexity of written material. The
program utilises an algorithm to calculate
readability based on the number of characters,
words, and sentences in a text. This calculation

provides an estimate of the U.S. school grade
level required to understand the text. The formula
is as follows: The following equation is used to
calculate the correlation coefficient (CLI): 0.0588
x L —0.296 x S — 15.8, where L is the average
number of letters per 100 words and S is the
average number of sentences per 100 words
(13). The Simple Measure of Gobbledygook
(SMOG) is a readability formula designed to
estimate the years of education needed to
understand a piece of writing. This approach is
particularly useful in assessing the complexity of
texts to ensure they are accessible to the
intended audience. The SMOG formula is
frequently employed in various disciplines,
including political communication and health
literacy, to assess the readability of written
materials. The SMOG formula is a linguistic
analysis tool that calculates the reading level of a
text sample by enumerating the number of
polysyllabic words (words with three or more
syllables) contained therein. The formula is
applied to a sample of 30 sentences, and the
number of polysyllabic words is used to estimate
the reading grade level. The formula is as follows:
The SMOG grade is determined by the sum of the
squares of the polysyllabic words in 30
sentences, subsequently multiplied by 3 and then
raised to the power of 1.4. The FORCAST
readability formula is a tool designed to assess
the readability of technical job materials by
predicting the reading level required for
comprehension. The method was developed by
John S. Caylor and Thomas G. Sticht. It is
distinguished by its simplicity and effectiveness.
It demonstrates a high correlation with other well-
established readability indices, such as the
Flesch and Dale-Chall formulas (14). The
FORCAST formula's emphasis on technical
materials positions it as a valuable tool for the
evaluation of job-related texts. The values
correspond to the number of years of education
required for a reader to comprehend a text. For
instance, the age of 11-12 years corresponds to
the level of reading proficiency exhibited by
individuals in the 17—18 age range (15).

Statistical Analysis

The collected data were entered into a database
and subsequently analysed using SPSS version
27. The data were subsequently classified.
Categorical data were defined as percentages
and frequencies, while the distribution analysis of
numerical data was performed. Data exhibiting a
normal distribution were characterised by their
mean and standard deviation. An interobserver
test was conducted among observers to perform
a consistency analysis. To assess the
relationship between numerical values, a t-test
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was employed, and data with a p-value below
0.05 were deemed statistically significant.

Results
The results obtained from 30 questions evaluated
by two different experts showed that the average

score of the first expert was 4.18+0.85, while the
average response score of the second expert
was 4.01+£0.83, and good agreement was
observed between them (Interclass
correlation=0.877, p<0.001). Table 1 shows the
agreement analysis.

Table 1: Inter-expert agreement analysis

Score Interclass Correlation
Observer-1 4.18+0.85 0.877
Observer-2 4.01+0.83

ICC > 0.75 indicates excellent agreement

The mean score for Chat GPT was 4.18 + 0.66,
while the mean score for GEMINI was 4.01 + 0.91
(p = 0.179). As llustrated in Figure 1, a

comparison of the scores reveals a significant
disparity. The results of the readability
comparison are presented in Table 2.

Table 2: Readability comparison

ChatGPT Gemini p-Value
Average Reading Level Consensus  11.2612.37  11.19+2.24 0.411
Automated Readability Index 11.54+3.15 11.80+3.69 0.853
Flesch Reading Ease 45.83+17.65 48.80+15.89 0.499
Gunning Fog Index 11.78+3.21 11.83+3.38 0.787
Flesch-Kincaid Grade Level 10.09+3.13  10.69+2.84 0.286
Coleman-Liau Readability Index 12.60+2.41 12.14+2.80 0.81
The SMOG Index 9.67+2.73 9.88+2.37 0.216
Original Linear Write Formula 71.60£10.27 68.70+£9.15 0.929
Linear Write Grade Level Formula 14174456  10.35+3.77 <0.001*
FORCAST Readability Formula 11.79+1.38 11.29+1.04 0.104

*2-tailed t-test; For Flesch Reading Ease, higher scores indicate better readability; for other indices,
lower scores indicate better readability
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Figure 1: Comparison of median scores

Discussion

ChatGPT GEMINI signifies the amalgamation of
ChatGPT, a conversational Al model, with the
GEMINI  project, which  prioritises  the
development of multilingual, multimodal dialogue
interfaces. OpenAl developed ChatGPT, a
sophisticated language model that can produce
text responses that are indistinguishable from
those of human beings (16). This renders it
suitable for a variety of applications, including
customer service, education, and scientific
writing. The objective of the GEMINI project is to
develop a flexible platform for interactive dialogue
interfaces that can be enhanced by incorporating
ChatGPT's capabilities (17). Artificial intelligence-
generated content frequently exhibits
substandard performance in terms of traditional

readability indices, such as the Flesch—Kincaid
grade level and the Gunning Fog index. This
finding suggests that the content is more
challenging than the average adult literacy level
(9). Nevertheless, a comparison of Al-generated
and human-authored educational content reveals
that Al can produce materials that are read faster
and with better comprehension, despite
comparable quality and interest levels (18).

The availability of accessible online information
regarding epistaxis, also known as nosebleeds, is
imperative for the effective education and
management of patients. Epistaxis is a prevalent
otolaryngological emergency, underscoring the
imperative for both patients and healthcare
providers to comprehend its aetiology,
management strategies, and the potential
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complications it may entail (19, 20, 21). The
quality and accessibility of information can have
a substantial impact on patient outcomes,
particularly in emergencies. This article explores
the readability of online epistaxis resources and
the importance of clear communication in
managing this condition (22). Plain language
summaries, such as those provided by Tunkel et
al., aim to make medical information more
accessible to the general public, ensuring that
patients of all ages can understand the basics of
epistaxis and its management (21).

A comprehensive understanding of nasal
anatomy is paramount for effective epistaxis
management, which necessitates a meticulous
awareness of the potential risks and
complications associated with treatment. This
knowledge is crucial for healthcare providers and
patients alike, as it ensures effective
management and prevents adverse outcomes
(23). The management of epistaxis can range
from simple interventions, such as nasal
compression and cauterisation, to more complex
procedures like arterial embolisation or surgical
intervention. It is imperative that patients have
access to clear communication and a
comprehensive understanding of the procedures
they are to undergo. This is essential for ensuring
patient compliance and achieving optimal
outcomes (24). Despite the abundance of online
resources available, the intricacy of medical
terminology and the inconsistency in the quality
of information can present significant challenges
for patients attempting to comprehend their
condition. This underscores the importance of
providing reliable, clear, and appropriate
information to patients and their families (25). The
variability in the presentation and severity of
epistaxis, ranging from benign anterior bleeds to
potentially life-threatening posterior bleeds,
necessitates tailored communication strategies to
address the specific needs and concerns of
patients (26).

ChatGPT is a transformer-based model that has
been demonstrated to generate human-like text
with a high degree of efficacy. This renders it
suitable for a variety of applications, including
chatbots, virtual assistants, and language
translation systems (27). Scientific Writing and
Research: ChatGPT can facilitate scientific
writing  processes by producing drafts,
summarising articles, and translating content.
However, its utilisation necessitates regulatory
oversight, considering ethical considerations
(28). ChatGPT has the potential to enhance
communicative competence in English as a
second language by facilitating constructive
communication in a chat-based environment
(29). The GEMINI project is centred on the
development of user-friendly dialogue interfaces

that support multiple languages and modes of
interaction (30, 31). Integration of ChatGPT with
GEMINI enables the project to capitalise on
ChatGPT's  natural language processing
capabilities, thereby ensuring the provision of
more lifelike and contextually relevant responses
in multilingual and multimodal settings (32). While
the potential of ChatGPT to enhance user
interaction is evident, challenges such as
ensuring accuracy, avoiding misinformation, and
maintaining ethical standards must be addressed
(33). When readability metrics for artificial
intelligence were compared, there was no
difference in all parameters except Linear Write
Grade Level Formula: 14.17+4.56 vs.
10.35+3.77, p<<0.001. We believe that these two
programs can be used by the patient for
informational purposes by keeping them easily
stored, as there are significant differences in
readability.

The study's most significant limitations are that,
although these artificial models can produce
reasonable summaries using leading internet
data and are constantly evolving, we
acknowledge that the answers provided by
ChatGPT and GEMINI regarding issues of
accuracy and reliability in academic medical
publishing may evolve. The article also discusses
the potential for bias in Al-powered systems like
ChatGPT. It is submitted that the addition of
further diseases would have served to enhance
the clarity of the text. It is important to note that
chatbots are frequently updated, which can result
in the deployment of outdated Al versions. In
certain instances, the capacity of Al to deliver
updated content in the domain of medical science
may be hindered by the challenges associated
with accessing such information. It explains that
human biases from the source data may be
carried over into the word embeddings used in
training. This can lead to greater biases in the
outputs produced.

Conclusion

A comparative analysis of Gemini and ChatGPT
revealed no substantial disparities in their ability
to provide accurate responses and the
comprehensibility of their answers concerning
epistaxis.

List of Abbreviations

Al: Artificial Intelligence

ARI:  Automated Readability Index
ARLC: Average Reading Level Consensus
CLI: Correlation coefficient

FRES: Flesch reading-ease score

GFIl:  Gunning Fox Index

NLP: Natural language processing

PEM: Patient education material

SMOG: Simple Measure of Gobbledygook
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