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What’s known on the subject? and What does the study add?

Prostatitis is a common condition with complex management, especially in chronic forms. Patients often seek online information beyond
medical consultation. artificial intelligence chatbots are increasingly used in healthcare, but concerns exist regarding the quality, reliability,
and readability of their responses. This study is the first to compare ChatGPT-4, Gemini Pro, and Llama 3.1 Large with respect to prostatitis.
Gemini Pro provided higher-quality responses, Llama 3.1 Large offered more reliable answers, and ChatGPT-4 demonstrated the highest
readability, although all exceeded the recommended reading level.

Abstract E T

Objective: This study aimed to assess the responses of three artificial intelligence (Al) chatbots (ChatGPT-4, Gemini Pro, Llama 3.1 Large) on
prostatitis using quality, reliability, readability scales and examine their role in disease management.

Materials and Methods: Keywords related to prostatitis were identified using Google Trends and Semrush platforms. The search volume and
regional distribution of these terms over the past five years were analyzed, leading to the selection of 25 questions. The core question set was
categorized into six subgroups: general information, symptoms, diagnostic methods, treatment methods, complications, and myths. The responses
generated by the Al chatbots were assessed for readability using the Flesch-Kincaid Grade Level (FKGL) and Flesch Reading Ease (FRES) scores.
Quality and reliability were evaluated using the Educational Quality of Information for Patients (EQIP) score and the Modified DISCERN score.

Results: No significant difference was observed among Al chatbots in mean FKGL scores (p=0.354). However, ChatGPT-4 had a significantly higher
mean FRES score than Gemini Pro and Llama 3.1 Large (p=0.016 and p=0.003, respectively). Gemini Pro had the highest mean EQIP score, significantly
surpassing Llama 3.1 Large and ChatGPT-4 (p<0.001); Llama 3.1 Large had the highest median Modified DISCERN score (p<0.001). Across all
subgroup analyses, Gemini Pro yielded the highest mean EQIP score, while Llama 3.1 Large had the highest median Modified DISCERN score.

Conclusion: The findings of this study suggest that Llama 3.1 Large provides more reliable responses to questions about prostatitis, whereas Gemini
Pro delivers higher-quality responses. However, the readability levels of all Al chatbots exceeded the recommended 6"-grade level, indicating that
their responses may be challenging for general audiences.
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Introduction (1). Unlike other prostate-related conditions such as benign

prostatic hyperplasia and prostate cancer, which are more
Prostatitis is a condition characterized by symptoms such as  prevalent in older men, prostatitis affects men of all ages, with
chronic pelvic pain, dysuria, and pain during ejaculation. It has a a higher incidence in middle-aged men (2). The treatment of
high prevalence, with an overall prevalence of 8% among adult prostatitis is determined by the disease type. Acute prostatitis
men, making it a common reason for urological consultations is typically caused by a bacterial infection; since its etiological
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well defined, its treatment follows a standardized, specific
antibiotic therapy protocol. In contrast, chronic prostatitis
is a multifactorial condition in which, besides infection,
neurological, immunological, inflammatory, and psychosocial
factors play a significant role. As a result, its treatment must
be more individualized and multidisciplinary, making the
management process more complex (3). Despite various
treatment options, success rates for chronic prostatitis remain
low, with a recurrence rate of approximately 50% (4,5). This
leads patients to seek alternative sources of information outside
conventional medical resources, particularly online sources that
are readily accessible (6).

Artificial intelligence (Al) refers to computer systems designed
to mimic human intelligence and perform complex tasks such
as problem-solving, learning, decision-making, and language
processing. Al systems are designed to acquire information
from their environment, process the collected data, and
make informed decisions (7). Al chatbots have rapidly
emerged as valuable tools in healthcare, offering innovative
applications ranging from diagnosis and treatment to patient
management and optimization of operational processes. Al-
based systems stand out due to their ability to provide rapid
access to information, analyze patient data, and offer clinical
guidance. However, concerns remain regarding the quality,
accuracy, and readability of the content generated by Al
chatbots (8).

To the best of our knowledge, no study has compared the
responses provided by Al chatbots regarding prostatitis. This
study aims to evaluate and compare the quality and readability
of information on prostatitis provided by different Al chatbots.

Materials and Methods

In this study, responses provided by three Al chatbots (ChatGPT-4,
Gemini Pro, and Llama 3.1 Large) to frequently asked questions
about prostatitis were evaluated for quality, reliability, and
readability. Since the study did not involve human participants
and the data were obtained from publicly available sources,
ethics committee approval was not required.

Evaluation Parameters

Reliability refers to the degree of accuracy, impartiality, and
trustworthiness of the information provided by the chatbots.
In this context, the evaluation assessed whether the purpose of
the information was clearly stated, whether it was supported
by reliable sources, whether the content was presented in a
balanced and unbiased manner, whether additional sources
of information were provided, and whether the scientific
uncertainties or limitations of the available evidence related to
the topic were explicitly acknowledged (9).

Quality refers to the educational value, comprehensiveness,
and presentation of the content. Rather than focusing solely
on factual accuracy, this parameter evaluates how clearly,
objectively, and instructively information is presented to
patients, and how up to date that information is. It includes
elements such as whether the content states its purpose
clearly, follows a logical structure, explains treatment options
with associated risks and benefits, and provides references to
additional sources of information (10).

Readability refers to how easily a text can be understood
and followed by the reader. It is measured based on linguistic
features such as sentence structure, word length, syntactic
complexity, and overall grammatical composition (11).

Data Collection and Analysis

In the first stage, online search trends related to “prostatitis”
were determined using Google Trends (http://trends.google.
com/) and Semrush (http://www.semrush.com/). The search
volume and regional distribution of terms over the past five
years were analyzed, and 25 questions were formulated. The core
set of questions was categorized into four subgroups: general
information (six questions), symptoms and diagnostic methods
(eight questions), treatment methods (seven questions), and
complications and myths (four questions). The comprehensive list
of these 25 queries directed to the Al chatbots is presented in
Table 1, while representative chatbot responses are provided in
Supplementary Appendix 1. In the second stage, the 25 selected
questions were presented to three Al chatbots (ChatGPT-4, Gemini
Pro, and Llama 3.1 Large), and responses from each were recorded
in Microsoft Word. All prompts were entered on the same date
and under identical default configurations for each Al chatbot
to ensure methodological consistency and fairness across models.

The collected data were analyzed for word count (WS), sentence
count, and syllable count (SYC). To assess text readability, the
average Flesch Reading Ease (FRES) score and average Flesch-
Kincaid Grade Level (FKGL) score were calculated. The readability
level based on the FRES score was classified as follows: “easy" for
scores above 70, "moderate” for scores between 60 and 70, and
"difficult" for scores below 60 (12). The FRES score is calculated
using the following formula:

206.835—1.015( total words )_ . (totalsyllabes)

total sentences total words

The FKGL score indicates the readability level of a text, with a
score of <6 corresponding to an elementary school level and a
score of >13 indicating a graduate-level comprehension (13).
The FKGL formula is as follows:

0.3 total words 1.8 total syllabes
total sentences total words

)—15.59
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Table 1. Comprehensive list of queries directed to ChatGPT-4, Gemini Pro, and Llama 3.1 large (by category)

General information

What is prostatitis and who is more likely to have it?

What are the different types of prostatitis and how are they classified?

What are the differences between acute and chronic prostatitis?

What are the causes of chronic prostatitis and how can it be prevented?

Can prostatitis be associated with stress?

What are the current studies on the relationship between the microbiome and prostatitis?

Symptoms and diagnostic methods

What tests are performed for the diagnosis of prostatitis?

What is the importance of microbial analyses in the treatment of chronic prostatitis?

Is the PSA test a reliable method for diagnosing prostatitis?

What imaging methods are used in the diagnosis of prostatitis?

What are the differences between chronic and acute prostatitis, and which symptoms help distinguish them?

Can prostatitis cause sexual dysfunction?

What is the relationship between prostatitis and urinary tract infections?

How does chronic prostatitis affect work and social life?

Treatment methods

What medications are used to treat prostatitis and how do they work?

Which natural supplements may help prevent prostate inflammation?

Is there scientific evidence supporting the use of herbal supplements such as saw palmetto for chronic prostatitis symptoms?

Is prostate massage truly beneficial in the treatment of chronic prostatitis, or is it a weakly supported practice?

Can stress management, meditation, or cognitive behavioral therapy help control chronic prostatitis pain?

How effective are pelvic floor muscle exercises in managing chronic prostatitis?

When is surgical intervention necessary for prostatitis?

Complications and myths

What are the ways to improve quality of life in patients with chronic prostatitis?

Can prostate inflammation turn into cancer?

What urological complications can occur if chronic prostatitis treatment is delayed?

Is chronic prostatitis likely to recur, and what measures can be taken to prevent recurrence in the long term?

The quality, reliability, and adequacy of the content were
evaluated using the Patient Education Quality Information
(EQIP) score (0-100 points) and the Modified DISCERN
score (0-5 points). The EQIP scoring system is based on 20
questions, each of which can be answered as "yes," “partially,”
"no," or "not applicable.” A "yes" response scores 1 point, a
"partially” response scores 0.5 points, and a “no" response
scores O points. The average score is calculated by dividing
the sum of points by the number of questions answered. “"Not
applicable” responses are excluded from this calculation.
The resulting value is then multiplied by 100, providing an
EQIP score expressed as a percentage (14). An EQIP score of
0-25% indicates “serious quality issues,” 26-50% indicates
"significant quality issues,” 51-75% indicates "good quality
with minor issues,” and 76-100% indicates "high quality”
(15). The Modified DISCERN score comprises five questions,
each scored 0 or 1 depending on whether its criterion is met.

The scores for both scales were obtained by averaging the
evaluations of two independent clinicians who were highly
knowledgeable about prostatitis.

Statistical Analysis

The dataset was imported into IBM SPSS Statistics 27. Descriptive
statistics were presented as the median [interquartile range (IQR)]
for non-parametric data and as the mean + standard deviation
for parametric data. The normality of data distribution was
assessed using the Shapiro-Wilk test. One-way ANOVA was used
for normally distributed variables, while the Kruskal-Wallis test
was applied to non-parametric or ordinal data. In cases where a
significant difference was identified, pairwise comparisons were
conducted using the Bonferroni correction. Non-parametric
methods were prioritized when subgroup sample sizes were
small. A p-value of <0.05 was considered statistically significant.
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Results

The mean number of sentences per response was 12.72+6.31
for ChatGPT-4, 19.40+5.70 for Gemini Pro, and 11.96+4.92
for Llama 3.1 Large. A statistically significant difference was
observed among the Al chatbots regarding the average number
of sentences per response (p<0.001). Pairwise comparisons
revealed that Gemini Pro had a significantly higher number of
sentences than both ChatGPT-4 and Llama 3.1 Large (p<0.001
for both). However, no statistically significant difference was
found between ChatGPT-4 and Llama 3.1 Large (p>0.05).

A statistically significant difference was also observed among
the Al chatbots in the number of words per response (p<0.001).
Pairwise comparisons demonstrated that Gemini Pro had a
significantly higher WS than both ChatGPT-4 and Llama 3.1
Large (p<0.001 and p=0.001, respectively). Additionally, Llama
3.1 Large had a significantly higher WS than ChatGPT-4
(p=0.002).

The mean FKGL scores were 22.94+2.9 for ChatGPT-4, 23.7+2.5
for Gemini Pro, and 24.1+2.6 for Llama 3.1 Large, with no
statistically significant differences observed among the Al
chatbots (p=0.354). The mean FRES scores were 36.2+11.6 for
ChatGPT-4, 27.4+11.1 for Gemini Pro, and 25.6+9.4 for Llama
3.1 Large, indicating a statistically significant difference among
the Al chatbots (p=0.002). Pairwise comparisons showed
that ChatGPT-4 had a significantly higher mean FRES score
than Gemini Pro and Llama 3.1 Large (p=0.016 and p=0.003,
respectively), while no significant difference was found between
Gemini Pro and Llama 3.1 Large (p>0.05).

Mean EQIP scores were 68.2+1.1 for Gemini Pro, 56.7+2.5 for
ChatGPT-4, and 57.2+2.0 for Llama 3.1 Large. A statistically
significant difference in mean EQIP score was observed among
the Al chatbots (p<0.001). Pairwise comparisons indicated that
Gemini Pro had a significantly higher mean EQIP score than
both Llama 3.1 Large and ChatGPT-4 (p<0.001 for both), while
no significant difference was observed between Llama 3.1 Large
and ChatGPT-4 (p>0.05).

The median (IQR) Modified DISCERN scores were 2 (1) for Gemini
Pro, 2 (1) for ChatGPT-4, and 4 (0) for Llama 3.1 Large (p<0.001).
The median Modified DISCERN score was significantly higher for
Llama 3.1 Large than for Gemini Pro and ChatGPT-4 (p<0.001
for both comparisons). However, no significant differences were
observed among the other Al chatbots (p=0.608; Table 2).

In all subgroup analyses, Gemini Pro had a significantly higher
mean EQIP score than both Llama 3.1 Large and ChatGPT-4
(Figure 1), while the median Modified DISCERN score was
significantly higher for Llama 3.1 Large than for Gemini Pro and
ChatGPT-4 (Figure 2).

Discussion

Chronic prostatitis is a recurrent condition that remains difficult
to manage despite the availability of various treatment options
(4). This challenge often leads patients to seek alternative
sources of health information outside traditional medical
channels, such as easily accessible online platforms (6).
Therefore, evaluating how accurately and clearly Al chatbots
convey health-related information is of clinical importance.
To the best of our knowledge, this is the first study to assess
the readability, reliability, and quality of Al chatbot responses
to frequently asked questions about prostatitis. The findings
revealed notable differences among the evaluated models.
Specifically, Gemini Pro provided more comprehensive and
higher-quality information; Llama 3.1 Large generated the
most reliable responses; and ChatGPT-4 achieved the highest
readability scores.

Readability is defined in the literature as a fundamental
component of health literacy, ensuring the comprehensibility
of documents (16). Giil et al. (17) assessed the content provided
by three Al chatbots (ChatGPT-4, Bard, and Perplexity) about
subdural hematoma and reported that the responses did not
meet recommended reading levels and that the average reader
would not be able to fully benefit from these sources. In the
same study, it was noted that while Google Bard provided more

Table 2. Comparison of the FKRE, FKGL, EQIP and Modified DISCERN scores of the three different Al chatbots

ChatGPT Gemini Liama p-value
FK,F\§/IEean - 36.2+11.6 27.4£11.1 25.649.4 0.002?
FK,\G/ILean . 22.9+2.9 23.7+2.5 24.1+2.6 0.354
EOI{/FI’ezzoJr_reSD 56.742.5 68.2+1.1 57.2£2.0 <0.001°
M edian (0R) 20 o o =

@ Difference between ChatGPT and other, °: Difference between Gemini and other, : Difference between Llama and other, FKRE: FLesch kincaid reading ease, FKGL: Flesch
kincaid grade level, EQIP: Educational quality of information for patients, Al: Artificial intelligence, SD: Standard deviation, IQR: Interquartile range
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Figure 1. Comparison of the EQIP scores of three different Al chatbots for all subgroups
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Figure 2. Comparison of the modified DISCERN scores of three different artificial intelligence chatbots for all subgroups
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b. *p=0.765, **p=0.001, **p<0.001
¢. *p=0.75, *p=0.001, **p<0.001
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readable responses, ChatGPT-4's responses were more difficult
to understand than those of the other chatbots. Similarly,
Sahin et al. (18) demonstrated that Al chatbots' responses to
questions about erectile dysfunction did not meet readability
requirements. In this study, ChatGPT-4 was reported to
generate content that was more difficult to understand
than content produced by other Al chatbots. Another study
examining the readability and quality of responses from five
Al chatbots regarding palliative care information found that
all five provided content exceeding a sixth-grade reading level.
The study also indicated that Gemini Pro generated content
that was significantly more difficult to read than content
generated by ChatGPT-4 (19). In our study, although the

three Al chatbots had similar FKGL scores, ChatGPT-4 had a
significantly higher FRES score than the other two, indicating
superior readability and comprehensibility. However, all three
Al models had FRES scores below 60 and FKGL scores above 6,
indicating that their responses exceeded the 6"-grade reading
level recommended by the National Institutes of Health and
the American Medical Association for health information,
which makes them difficult to read (20,21). Poor readability
of Al chatbot responses may limit their usability for patients.
Additionally, the greater complexity of medical terminology
relative to lay language may have contributed to the evaluated
Al chatbots' inability to generate comprehensible responses for
the general public.
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In today's digital landscape, reliable online health information is
critically important for patients (22). The inclusion of citations
and references is essential for assessing the credibility of health-
related information. In a study by Dursun and Bilici Gecer (12)
that evaluated responses generated by ChatGPT-3.5, ChatGPT-4,
Gemini Pro, and Copilot regarding orthodontic clear aligners, all
Al chatbots were reported to produce responses of moderate
reliability. The study found that Copilot provided the most reliable
responses, followed by Gemini Pro, ChatGPT-4, and ChatGPT-3.5.
The lower reliability of ChatGPT-3.5 and ChatGPT-4 compared
to other chatbots was attributed to their inability to provide
references or citations for the information they generated. In
contrast, a study evaluating the recommendations of Bard,
BingAl, and ChatGPT-4 regarding melanoma management found
that ChatGPT-4 provided more reliable, evidence-based clinical
recommendations than Bard and BingAl, achieving higher
scores across all reliability scales (23). In our study, responses
from Llama 3.1 Large were the most reliable. This was attributed
to Llama 3.1 Large's ability to cite scientific publications and
its superior organization of textual content. In contrast, Gemini
Pro and ChatGPT-4 lacked reference materials and had unclear
response origins, resulting in lower reliability compared with
Llama 3.1 Large. The variability in reliability findings across
studies may be explained by differences in question content and
scoring systems.

The EQIP score, developed by healthcare professionals and patient
information specialists, is used to assess the quality of health
information sources such as websites and patient brochures
(14). In a study evaluating the quality of responses provided by
ChatGPT-4 on osteoporosis, the mean EQIP score was 48.7, and
significant concerns were raised regarding the quality of the
generated responses (24). Another study examining ChatGPT-
4's responses to frequently asked questions about spinal cord
injuries found that the EQIP scores averaged 43.02+6.37, raising
concerns about the quality of the responses (25). A study
investigating responses from five different chatbots to questions
about erectile dysfunction reported EQIP scores as follows:
ChatGPT-4 (40.0+4.2), Bing (39.5+3.1), Bard (32.1+30.4), Ernie
Bot (53.1+20.6), and Copilot (63.5+12.7). The study concluded
that ChatGPT-4, Bing Chat, and Copilot provided "acceptable
quality with minor issues,” whereas Ernie Bot and Bard exhibited
“significant quality issues” (18). In our study, the mean EQIP
scores for Gemini Pro, ChatGPT-4, and Llama 3.1 Large were
found to be 68.2+1.1, 56.7+2.5, and 57.2+2.0, respectively. The
responses provided by all chatbots were categorized as “good
quality with minor issues.”" The variations in mean EQIP scores
across studies can be attributed to differences in methodological
approaches and evaluators' expertise.

In a study by Durmaz Engin et al. (26), responses of Al models
(ChatGPT-4, Bing Al, and Gemini Pro) to categorized questions

about retinopathy of prematurity (ROP) were evaluated using
the DISCERN and EQIP instruments and three readability scales.
All responses from each Al chatbot were analyzed collectively to
obtain a single composite score for each model. The study found
no significant differences in median scores among the three Al
chatbots in the “general information" category, which can be
attributed to the standardized and well-established nature of
disease definitions. In contrast, ChatGPT-4 outperformed other
Al chatbots in the screening, diagnosis, treatment, and prognosis
subcategories. The variability in diagnostic criteria and treatment
methods, and the impact of these factors on prognosis, were cited
as explanations for differences among Al chatbots. In our study,
across all subgroups, Llama 3.1 Large provided more reliable
responses, while Gemini Pro generated higher-quality responses.
The higher reliability scores for Llama 3.1 Large can be explained
by its inclusion of citations to scientific publications and the use
of evidence-based statements, such as clinical classifications and
prevalence data. Gemini Pro, in contrast, presented information
more simply, more comprehensibly, and in a patient-oriented
manner, avoiding unnecessary technical details. Moreover, by
organizing the content in a logical sequence that allows readers
to follow the topic step by step, Gemini Pro demonstrated
superior content coherence and educational value compared to
Llama 3.1 Large. We believe that these differences may also be
attributable to structural variations in the models' training data
sources and text-generation strategies.

Nevertheless, the classification of the set of questions used in
our study into four main categories — general information,
symptoms and diagnostic methods, treatment methods, and
complications and myths — demonstrates that Al chatbots may
play roles at different stages of healthcare delivery. Al chatbots
can perform functions such as providing general health
information via clear, accessible explanations and supporting
patients in recognizing their symptoms and seeking appropriate
medical care. Our findings indicate that, at present, Al should be
used only as a complementary tool in the education, awareness,
diagnosis, and treatment phases of healthcare and cannot
substitute for professional medical evaluation or physician
examination.

Study Limitations

One of the strengths of our study is that the Al chatbot's
responses were evaluated by two clinicians with extensive
expertise in prostatitis. However, our study has some notable
limitations. First, the study was conducted in English, and Al
search results were limited to English. This limitation prevented
an evaluation of the quality and readability of responses in
other languages. Additionally, each question was posed to the
Al chatbots only once, meaning that different responses might
have been obtained if the same questions had been posed at
different times or repeated. Furthermore, the scores were
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obtained by averaging the evaluations of two independent
clinicians, but since individual scores were not recorded
separately, statistical analysis of interrater agreement could not
be performed. Finally, the scoring systems used in this study
were not specifically designed for Al chatbots, which may have
introduced certain limitations in the evaluations.

Conclusion

Al chatbot models have generally provided high-quality,
moderately reliable responses to questions about prostatitis.
Among these models, the Gemini Pro model has generated the
highest-quality responses, whereas the Llama 3.1 Large model
has offered the most reliable responses. A significant limitation
of ChatGPT-4 and Gemini Pro is their inability to provide
references or citations to support their answers. Additionally,
all chatbot models have produced content that exceeds the
recommended sixth-grade reading level, which may limit their
accessibility to a broader audience. These findings indicate
that Al models should be enhanced with more evidence-based
information and improved readability. Future research should
therefore focus on increasing the accessibility of Al-based
information sources and optimizing the role of these models in
patient education and disease management.
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