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ABSTRACT

Aim: To assess the readability of ChatGPT-40 and ChatGPT-5 responses to questions about ear care.

Materials and Methods: Ten questions about ear care from the World Health Organization’s ‘Questions and Answers’
section were each posed seven times to both ChatGPT-40 and ChatGPT-5. A total of 70 responses were obtained and
analyzed for readability.

Results: For ChatGPT-40, the mean readability scores were: Flesch Reading Ease 62.84 + 8.32, Flesch-Kincaid Grade Level
8.13 £ 1.59, Simple Measure of Gobbledygook 7.35 + 1.42, Gunning Fog Index 8.44 + 1.79, Coleman-Liau Index 9.62 =
1.71, and Automated Readability Index 8.70 + 2.02. For ChatGPT-5, the corresponding scores were: Flesch Reading Ease
72.93 £ 7.69, Flesch-Kincaid Grade Level 5.75 + 1.17, Simple Measure of Gobbledygook 6.35 + 0.79, Gunning Fog Index
7.37 £ 1.22, Coleman-Liau Index 7.32 + 1.52, and Automated Readability Index 5.78 + 1.42. ChatGPT-5 demonstrated
better readability than ChatGPT-40 across all readability indices (p<0.001).

Conclusion: The readability of the answers produced by ChatGPT-4o is “standard”, and that of ChatGPT-5 is “fairly easy”.
ChatGPT-5 responses showed improved readability over ChatGPT-4o, aligning more closely with patient education
readability standards and underscoring its potential as an accessible source of health information.
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INTRODUCTION

Ear care is an important part of personal hygiene and
plays a fundamental role in maintaining ear function.
Behaviours such as inserting foreign objects into the
ear, prolonged exposure to loud noise, and swimming
in unclean water can adversely affect ear health. If
proper ear care is not carried out, various infections
and related complications may arise. However, public
knowledge and awareness of ear care are insufficient.
Impacted cerumen and the associated hearing loss that
develop as a result of incorrect ear care practices have
become a health issue that requires attention (1-3).

Cerumen, formed by secretions from the ceruminous
and sebaceous glands in the external auditory canal,
plays an important role in maintaining ear health. A
certain amount of cerumen moistens the ear canal,
forms a physical barrier against foreign objects, and
has antimicrobial properties. However, attempts by
individuals to clean their ears with cotton buds or
unsuitable tools can disrupt this natural mechanism,
leading to trauma to the external auditory canal,
damage to the tympanic membrane, cerumen
impaction, and infection. Societal awareness of the
potential harms associated with the use of cotton buds
is generally low. Studies show that individuals have
insufficient knowledge about ear cleaning habits and
the complications associated with these habits (3,4).

Currently, individuals access health information from
various sources, including healthcare professionals,
printed materials, online search engines, social
media, and health portals. In recent years, with the
proliferation of the internet, online search engines,
social media, and health portals have become among
the most frequently used sources of information for
the public (5). However, rapid advances in artificial
intelligence have ushered in a new era in the ways
individuals access healthcare information. Chat
Generative Pre-trained Transformer (ChatGPT) is an
artificial intelligence (Al) system developed by OpenAl
and based on large language models. It can understand
and generate coherent and accurate responses to
text-based queries in natural language. By learning
the structures of language, ChatGPT can provide
information on a wide range of topics and engage in
human-like conversations. It is trained on a vast corpus

of text data using deep learning techniques to acquire
general knowledge. The ability of Al-powered language
models such as ChatGPT to provide users with quick,
comprehensive and accessible answers on health
matters increases the potential for these platforms to
become one of the primary sources for seeking health-
related information (6,7).

ChatGPT has been shown to perform well in medical
examinations and provide accurate information across
various medical specialities (8-10). The literature
reports that ChatGPT achieves high success rates in
answering questions in the ear, nose, and throat (ENT)
field. Its success in the audiology competency exam
suggests it could be a potential tool in hearing care
services (11); it has been reported to provide highly
accurate answers to ENT questions from the public
(12) and that its diagnostic and treatment approaches
in easy to moderately difficult ENT scenarios largely
align with those of physicians (13).

Artificial intelligence-based platforms can not only
facilitate access to information but also influence
individuals' health-related decision-making processes.
Making informed health decisions depends not only on
the accuracy of theinformation provided butalso on the
target audience's ability to understand this information
(14). At this point, the concept of ‘readability’ comes to
the fore. Readability is defined as the characteristics
that facilitate or hindercomprehension of reading
material. Readability is generally expressed as the
minimum number of years of formal education
required to read and understand a text (15). Today,
individuals of all educational backgrounds can make
health decisions based on information obtained from
Al-based platforms such as ChatGPT. Therefore, in
addition to the accuracy of ChatGPT's responses, their
readability is also critical parameter. This study aimed
to evaluate the readability of responses generated by
ChatGPT-40 and ChatGPT-5 to questions about ear
care, to compare readability between the two models,
and to assess their readability relative to the World
Health Organization’s (WHO) materials on the same
topic. The findings of this study may provide insights
into whether newer Al models offer more patient-
friendly health information, thereby supporting the
informed use of large language models in healthcare
settings.



Materials and Methods

This study does not involve any research conducted
with human or animal subjects, and ChatGPT, used in
this study, is a publicly available application. Therefore,
ethical approval is not required.

Ten questions related to ear care from the Question
and Answer (Q&A) section on the World Health
Organisation's (WHO) official website were selected
and asked to ChatGPT (16).

How should | clean my (or my child’s) ears?

What is ear wax? Should it be removed?

When does wax need to be removed from the ear?
Can | use Q-tips or cotton buds to remove ear wax?

What causes ear pain?

What should I do for ear pain?

N oo v~ w N

Can | take any antibiotic for ear pain and ear
discharge?

8. What causes fluid or pus from ears? Can it be
dangerous?

9. What should I do if my ears feelitchy or if an insect
enters my ear?

10. What should | do when water goes into my ear?

These questions were posed in separate new chat
sessions using ChatGPT's GPT-40 model on 12 june
2025 and the GPT-5 model on 15 August 2025. Default
settings were used, and no custom instructions, web
search functions, external tools, or additional prompts
were employed. After all ten questions had been posed,
the session was terminated and a new chat session was
initiated. The complete set of questions was repeated
seven times in separate chat sessions for each model.

The readability of ChatGPT answers was assessed using
six validated, commonly used readability assessment
tools: Flesch Reading Ease (FRE) score, Flesch-Kincaid
grade level (FKGL), Gunning Fog Index (GFI), Coleman-
Liau Index (CLI), Simple Measure of Gobbledygook
(SMOG) grade, and Automated Readability Index
(ARI). In 1948, Rudolph Flesch developed the Flesch
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Reading Ease (FRE) formula. Later, in 1975, Kincaid
and colleagues built upon the FRE to create the Flesch-
Kincaid Grade Level (FKGL) formula for the U.S. Navy,
providing a grade-level indicator for written material
(17). FRE is calculated from the total number of words,
syllables, and sentences in a written passage using the
following formula: 206.835 - 1.015 (total words/total
sentences) - 84.6 (total syllables/total words). The
score obtained from FRE ranges from 0 to 100, and the
higher the score, the easier the textis toread (18). FKGL,
on the other hand, provides a score corresponding
to the US grade level (17). The Gunning Fog Index is
a formula used to estimate the number of years of
formal education required to understand a text on first
reading. It is based on the average number of words per
sentence and the percentage of complex words in the
text. Higher scores indicate greater reading difficulty
(19). The SMOG grade is calculated by comparing the
number of polysyllabic words (three or more syllables)
to the number of sentences. This provides an estimate
of the number of years of education required for the
average person to understand a given piece of writing
(20). The Coleman-Liau Index is a measure that takes
into account the average number of characters per
word and the average number of sentences per 100
words in a given text sample. This index determines
the grade level at which a text is written using a
specific formula (21). The Automated Readability Index
(ARI) estimates the grade level needed to understand
a text on first reading, using the average number of
characters per word and words per sentence (19).

Readability scores were calculated by copying
ChatGPT's responses to each question into a free
online readability calculator (22). Statistical analyses
were conducted using the Statistical Package for the
Social Sciences (SPSS) version 15.0. The normality of
the data was assessed using the Kolmogorov-Smirnov
and Shapiro-Wilk tests. Descriptive statistics are
presented as mean * standard deviation and median
(minimum-maximum). The independent samples
t-test was used for comparisons of parametric data,
while the Mann-Whitney U test was applied for non-
parametric data. Effect sizes were calculated as r
(2/4IN) for the Mann-Whitney U test and as Cohen's d
for independent-samples t-tests. A p-value<0.05 was
considered statistically significant.
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Results

The mean FRE score was 72.93 + 7.69 for ChatGPT-5,
corresponding to the ‘fairly easy’ category, while it was
62.84 + 8.32 for ChatGPT-4, which corresponds to the
‘standard’ level (p<0.001). The mean FKGL score was
5.75 + 1.17 for ChatGPT-5, which is equivalent to an
elementary reading level, whereas the mean score
for ChatGPT-40 was 8.13 + 1.59, corresponding to a
middle school level. Across indices, the reading levels
of ChatGPT-5 responses ranged from approximately
5th to 7th grade (FKGL:5.75+1.17, SMOG:6.35+0.79,
GFI:7.37+1.22, CLI:7.32+1.52, ARI:5.78+1.42),
while those of ChatGPT-4 responses ranged from
approximately 7th to 9th grade (FKGL:8.13+1.59,
SMOG:7.35+1.42, GFI:8.44+1.79, CLI:9.62+1.71,
ARI:8.70£2.02). ChatGPT-5 showed better readability
than ChatGPT-4 across all readability indices (p<0.001).
The effect sizes ranged from 0.31 to 1.68, indicating

moderate to large differences between ChatGPT-40
and ChatGPT-5. Readability scores for ChatGPT-40 and
ChatGPT-5 responses are shown in Table 1.

The mean FRE score for the questions answered by
the World Health Organization was 76.9 + 8.44, with
the other readability indices indicating levels ranging
from 5th to 7th grade (FKGL 6.36 + 1.58, SMOG 5.6 +
2.39,GFI17.02+1.67,CLI 6.9 + 1.71, ARI 6.56 + 1.64).
There was no statistically significant in readability
between ChatGPT-5 and WHO responses; however,
ChatGPT-40 responses differed significantly from
WHO responses on all readability indices and were
more difficult to read. A comparison of readability
indices between ChatGPT models and WHO responses
is shown in Table 2.

Table 3 presents ChatGPT responses with the highest
and lowest FRE scores to the questions.

Table 1. Readability scores of ChatGPT-40 and ChatGPT-5 responses.

Readability Indices ChatGPT-40 ChatGPT-3 p Effect sizes
Mean+SD | Median(min-max) = Mean#SD = Median(min-max)
FRE 62.84+8.32 | 65.0(40.0-78.0) | 72.93+7.69 = 74.0(52.0-86.0) <0.001 0.55
FKGL 8.13+1.59 | 7.78(5.39-11.91) @ 5.75+1.17 5.54(3.57-8.97) <0.001 0.67
ARI 8.7+2.02 8.4(5.12-13.01) 5.78+1.42 5.58(2.86-9.61) = <0.001* 1.68
GFI 8.44+1.79 8.0(6.0-13.1) 7.37£1.22 7.15(5.6-10.6) <0.001 0.31
CLI 9.62+1.71 9.13(7.0-13.59) 7.32+¢1.52 | 7.12(4.61-11.65) @ <0.001 0.38
SMOG 7.35¢1.42 | 6.95(5.02-10.85) = 6.35:0.79 = 6.24(5.05-8.67) <0.001 0.61

*Independent-samples t-test. All other comparisons were performed using the Mann-Whitney U test.

Table 2. Comparison of readability indices between ChatGPT models and WHO responses.

ChatGPT-5 vs. WHO responses ChatGPT-40 vs. WHO responses
Readability Indices
p Effect sizes p Effect sizes

FRE 0.104 0.18 <0.001 0.44
FKGL 0.150*% 0.49 0.002 0.35
ARI 0.115* 0.54 0.002* 1.08
GFI 0.288 0.12 0.013 0.28
CLI 0.428* 0.27 <0.001 0.41
SMOG 0.171 0.15 0.011 0.28

*Independent-samples t-test. All other comparisons were performed using the Mann-Whitney U test.
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Discussion

The internet has become a major platform for
individuals seeking health-related information, with
more than half of the US population relying on it
as a primary source (23,24). Recent advances in
artificial intelligence have further expanded these
opportunities, providing patients with access to a new
and rapidly growing source of medical information (25).
Among these tools, ChatGPT—an Al-based language
model that has gained substantial attention—has the
potential to become a widely used resource for health
information. Therefore, ensuring the reliability and
readability of its responses is of critical importance. To
date, numerous studies have evaluated the reliability
of ChatGPT responses. It has generally been reported
to provide accurate and trustworthy information on
topics such as asthma, spinal cord injuries, thyroid
cancer, and hypothyroidism in pregnancy (26-29).
In addition, ChatGPT has demonstrated success in
medical exams (8,30). While these findings highlight
its potential as a reliable source of medical knowledge,
the readability of its responses is equally important,
as information that is difficult to comprehend may
undermine its practical value and contribute to
negative health outcomes. Therefore, our study
focused on assessing the readability of ChatGPT'’s
responses regarding ear care.

Readability is a key component of effective health
communication. When health information is presented
at a level that is too complex, patients’ ability to
understand, retain, and apply the information may
be limited, ultimately reducing the effectiveness of
health education efforts. Therefore, assessing the
readability of responses provided by large language
models such as ChatGPT is essential to ensure that
Al-supported health information remains accessible
and understandable to a wide audience. Patients who
are unable to fully comprehend medical information
may be disadvantaged as active participants in their
own healthcare decisions, which can jeopardize
their access to the highest quality of care (24). The
American Medical Association recommends that
patient education materials be written at a sixth-grade
reading level, while the National Institutes of Health
recommends an eighth-grade level (31).

Among readability measures, the Flesch Reading Ease
(FRE) is the most commonly used to evaluate the
readability of written health information materials
(17).Based on the FRE scores, the most understandable
response was at the ‘fairly easy’ level for ChatGPT-
40 and at the ‘easy’ level for ChatGPT-5 (78.0 and
86.0, respectively). The mean FRE score in our study
was 62,84+8,32 for ChatGPT-40 and 72.93+7.69 for
ChatGPT-5; indicating that responses generated by
ChatGPT-40 are “standard” and ChatGPT-5 are ‘fairly
easy’. Similarly, the mean FKGL score was 8.13+1.59
for ChatGPT-40 (corresponding to an eighth-grade
level) and 5.75+1.17 for ChatGPT-5 (corresponding
to an elementary level). Studies suggest that patient
comprehension may be compromised if content
exceeds a 7th-grade reading level, which is the average
American reading level identified by the United States
Department of Health and Human Services (32). Taken
together, our findings suggest that ChatGPT-5 provides
health-related information in a more accessible and
comprehensible manner compared with ChatGPT-4o,
which may, in turn, facilitate better understanding and
application of medical information by readers.

Our findings indicate that, when comparing ChatGPT
with the WHO, ChatGPT-5 responses were closer to
the readability levels of WHO materials than responses
from ChatGPT-40. WHO and ChatGPT-5 responses
corresponded to a fifth- to seventh-grade reading
level, which aligns more closely with recommended
standards. In contrast, ChatGPT-40 responses were
consistently higher, ranging from 7th- to 9th-grade
levels, indicating a more complex readability profile.
This comparison highlights that responses from
ChatGPT-5 closely match the readability of WHO
materials, indicating a notable improvement over
ChatGPT-4o in producing health information accessible
to the general public. However, these findings should
be interpreted with caution, as WHO materials and
ChatGPT-generated responses differ fundamentally in
their development processes and intended purposes.
WHO patient education materials are developed
through expert review and editorial oversight, whereas
ChatGPT responses are dynamically generated and
may vary across interactions. Therefore, the present
comparison reflects similarities in readability rather
than equivalence in content quality, accuracy,
reliability, or suitability for patient education.



In our study, the SMOG index was 7.35 for ChatGPT-40
and 6.35 for ChatGPT-5. In contrast, a previous study
on the surgical treatment of retinal diseases reported
a SMOG index above 13 for ChatGPT-40 responses,
corresponding to college-level readability. This may be
explained by the more complex medical content of that
study and the fact that the questions were prepared
for clinicians (33). Similarly, a study evaluating the
readability of ChatGPT-3.5-turbo model responses on
lung cancer reported considerably higher scores (GFI
13.63 + 1.54, CLI 14.24 + 1.90, SMOG 14.61 + 1.45,
ARI 15.04 + 1.97) compared to those observed in our
study (19). The technical nature of the question set
used in that study may be associated with these high
scores. The readability of ChatGPT-4's responses
regarding hypothyroidism during pregnancy was also
found to be difficult, often requiring a college-level
education to comprehend the text; however, the
questions in that study targeted both patients and
clinicians, which may account for the higher readability
levels (29). Evidence on ChatGPT-5 readability is still
limited, but one recent study on polytrauma reported
higher values (SMOG: 7.98 + 1.12, CLI: 14.22 + 3.24,
ARI: 11.23 + 1.86, FRE: 42.26 + 6.08, FKGL: 11.24 +
1.46) compared to ours (34). Overall, higher readability
scores reported in studies of various diseases,
compared with our findings, may be explained by our
study's focus on ear care-related questions, which
contain less complex medical content and are designed
for the general public. This suggests that readability
levels may depend not only on the Al model used
but also on the complexity of medical topics and the
intended audience for the questions.

This study has some limitations. First, it compared only
ChatGPT-40 and ChatGPT-5, excluding other large
language models or previous model versions. Second,
the analysis was limited to English-language responses;
therefore, the results may not be generalizable to
responses in other languages. Although each response
was generated in a separate chat session, repeated
outputs from the same prompt may not be completely
independent. Therefore, the effective sample
size may be smaller than the nominal number of
responses analysed; the findings should be interpreted
accordingly. Future studies may benefit from applying
repeated-measures or mixed-effects modelling
approaches to account for potential within-question
correlations. Another limitation is that responses
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from GPT-40 and GPT-5 were collected on different
dates. Changes in the underlying model infrastructure,
system-level settings, or platform updates occurring
between the two data collection periods may have
influenced the generated responses. Therefore, the
observed differences cannot be attributed exclusively
to the model versions.

This study demonstrated that ChatGPT-5 provides
health-related responses with greater readability and
closer alignment to the recommended readability
standards for patient education materials than
ChatGPT-4o. These findings suggest that ChatGPT-5
may enhance the general public's understanding of
medical information and potentially support health
education efforts. This study addresses a clear gap
in the literature by evaluating the readability of
ChatGPT-5 responses for which there is currently
limited evidence. A direct comparison of ChatGPT-40
and ChatGPT-5 provides insight into the progress of
large language models and their potential to generate
more understandable health-related content. That
ChatGPT-5 produces more readable outputs than
ChatGPT-40 highlights ongoing advancements in
artificial intelligence and suggests its growing potential
asanaccessible source of health information. However,
the readability of ChatGPT outputs may vary depending
on the complexity of the medical topic and the target
audience. Since such responses may directly influence
individuals’ health-related decisions, presenting the
information clearly and comprehensibly is essential. In
our study, the use of questions designed for the general
public increases the relevance of the findings to real-
world health communication and patient education.
Importantly, readability reflects only the ease with
which information can be read and understood and
does not necessarily indicate accuracy, completeness,
reliability, or clinical appropriateness. Therefore, the
superior readability observed for ChatGPT-5 should
not be interpreted as evidence of greater medical
accuracy or overall information quality. Future studies
should evaluate these additional dimensions to provide
a more comprehensive assessment of large language
models in health communication. Future development
of ChatGPT should focus on tailoring responses
to users’ educational backgrounds to maximize
comprehension and ensure safe, equitable access to
health information.
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Conclusion

In conclusion, ChatGPT-5 generated significantly
more readable responses to ear care questions than
ChatGPT-40, with readability levels closer to those
of WHO patient education materials. These findings
suggest that newer large language models may have
greater potential for providing accessible health
information to the general public. However, readability
alone does not reflect the accuracy, completeness, or
clinical appropriateness of Al-generated information,
and further studies evaluating these dimensions are
warranted.
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