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INTRODUCTION
Withtheincreasinguseoftheinternetanddigitaltechnologies,
seek health-related

through online sources. In recent years, advances in artificial

patients increasingly information
intelligence (AI) have led to the development of chatbot
systems based on large language models, allowing users
to obtain rapid and easily accessible medical information
without direct interaction with healthcare professionals.
Although these systems provide fast and convenient access
to medical knowledge, concerns remain regarding the
accuracy, reliability, readability, and clinical applicability of
the information they generate. Previous studies evaluating
AT chatbots in healthcare have demonstrated that the quality
of Al-generated medical information is generally moderate,
and responses may contain incomplete or non-referenced
information, potentially leading to misunderstandings
among patients (1,2). Furthermore, readability analyses have
shown that many Al-generated texts require a high level
of education, which may limit their usefulness for patient

education (3).

Bladder cancer is one of the most common malignancies of
the urinary tract, accounting for a significant proportion
of cancer-related morbidity worldwide. Approximately 70-
75% of newly diagnosed bladder cancer cases are classified
as non-muscle invasive bladder cancer (NMIBC), which is
characterized by a high risk of recurrence and progression
despite local treatment (4). The standard initial management
of NMIBC consists of transurethral resection of bladder
tumor (TURBT) followed by risk-adapted intravesical
therapyaimedat reducing recurrence and disease progression
(5). Among available intravesical treatment options, Bacillus
Calmette-Guérin (BCG) immunotherapy remains the gold
standard adjuvant therapy for patients with intermediate-
and high-risk disease (6).

Intravesical BCG therapy involves the administration of
a live attenuated strain of Mycobacterium bovis into the
bladder, stimulating a local immune response that reduces
tumor recurrence and progression rates compared with
TURBT alone (6,7). Current clinical guidelines recommend
induction BCG therapy followed by maintenance treatment
in selected patients in order to achieve optimal oncological
outcomes (5). However, intravesical BCG therapy may

cause local and systemic side effects, including dysuria,
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urinary frequency, hematuria, fever, and rarely, systemic
BCG infection (7). In addition, the prolonged treatment
schedule and potential adverse effects may lead to anxiety

and uncertainty among patients undergoing therapy.

Recent studies evaluating AI chatbot performance in
urological diseases have demonstrated that chatbot-
generated responses generally provide moderate-quality
information but often exhibit high reading-grade levels
and limited actionable recommendations (8-10). Moreover,
variability between chatbot responses and incomplete
adherence to clinical guidelines have been reported as
important limitations (9,10). These findings suggest that AI
chatbots may serve as supportive tools for patient education;
however, their reliability in providing accurate and guideline-

consistent information remains uncertain.

Intravesical BCG therapy is a complex treatment requiring
adequate patient understanding of treatment schedule,
expected benefits, and possible side effects. Inadequate
or misleading patient information may negatively affect
treatment adherence and increase treatment-related anxiety.
Therefore, evaluation of the quality and reliability of AI-
generated patient information regarding intravesical BCG

therapy is of particular importance.

The aim of this study was to evaluate the quality, reliability,
readability, and guideline adherence of information provided
by commonly used AI chatbots regarding intravesical BCG
therapy for bladder cancer using validated assessment
tools, including DISCERN, the Patient Education Materials
Assessment Tool for Printable Materials (PEMAT-P), the
Web Resource Rating (WRR), and the Coleman-Liau
Index (CLI), together with an assessment of compliance
with European Association of Urology (EAU) guidelines.
Responses were independently evaluated by five urologists
in order to determine the potential role and limitations of Al

chatbots in patient education.

MATERIALS AND METHODS

This study was designed as a cross-sectional methodological
investigation to evaluate the quality of patient education texts
generated by artificial intelligence (AI) chatbots regarding
Calmette-Guérin (BCG)
for bladder cancer. As the study did not involve human

intravesical Bacillus therapy
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participants, animal subjects, or identifiable patient data,
ethics committee approval was not required. The research
was conducted in accordance with the ethical principles of
the Declaration of Helsinki.

Four commonly used AI chatbots were included in the study:
ChatGPT (GPT-5.3 Instant; OpenAl, USA), Copilot (GPT-5.3
Instant, Quick response; Microsoft, USA), Gemini (Gemini
3 Flash; Google DeepMind, USA/UK), and Perplexity
(standard/default response setting; Perplexity Al Inc., USA).
All chatbots were asked the same standardized question:

“What is intravesical BCG therapy for bladder cancer, why
is it used, how is it administered, what are the possible side

effects, and is it safe?”

For each chatbot, a new chat session was initiated in order to
prevent previous interactions from influencing the responses.
All chatbot responses were obtained on April 4, 2026, and
recorded for analysis. The generated texts were included in

the evaluation process without any editing or modification.

The chatbot responses were independently evaluated by five
urologists. During the assessment process, widely used and
validated evaluation tools for patient education materials

were employed.

The quality and reliability of the information were assessed
using the DISCERN instrument (11). DISCERN consists
of 15 scored quality criteria and a separate overall quality
rating (Question 16). Questions 1-8 evaluate the reliability of
the information, whereas questions 9-15 assess the quality of
treatment-related information. Each of the first 15 questions
is scored from 1 to 5, yielding a cumulative score ranging
from 15 to 75, with higher scores indicating better quality.
Question 16 provides a separate overall quality rating based
on the preceding 15 items and was not included in the
cumulative DISCERN score.

The understandability and actionability of the texts were
evaluated using the Patient Education Materials Assessment
Tool for Printable Materials (PEMAT-P) (12). PEMAT-P
consists subdomains,

of two understandability and

actionability, and the results are reported as percentages.

The reliability and transparency of the information were
evaluated using the Web Resource Rating (WRR) scale (13).
WRR is a 13-item tool developed to assess the evidence base,
transparency, and usability of online health information,

and scores range from 0 to 100.

The readability level of the chatbot responses was assessed
using the Coleman-Liau Index (CLI) (14). This index
estimates the educational level required to understand a text.
A CLI score above 11 indicates that a university-level reading

ability is required for comprehension.

Compliance of the chatbot responses with the European
Association of Urology (EAU) guidelines was evaluated
using a 5-point Likert scale. In this assessment, a score
of 1 indicated serious deficiencies, whereas a score of 5
indicated minimal deficiencies. Guideline compliance
was assessed with reference to the main principles of
intravesical BCG therapy, including indications, method of
administration, expected therapeutic role, adverse effects,

safety considerations, and general treatment course.

Scoring systems and guideline compatibility were reported
as median (minimum-maximum) values, whereas word
count and CLI scores were reported as mean values. Given
the descriptive nature of the study and the evaluation of a
single response from each chatbot, no inferential statistical
comparisons were performed between chatbot platforms.
Therefore, all findings were summarized using descriptive
statistics. Statistical analyses were conducted using IBM
SPSS Statistics (Version 25, IBM Corp., Armonk, NY, USA).

RESULTS

The standardized question regarding intravesical BCG
therapy for bladder cancer was directed to four different
artificial intelligence chatbots, and the generated responses

were evaluated by five independent urologists.

Thelength of chatbot responses ranged from 454 to 550 words.
The longest response was generated by Gemini (550 words),
whereas the shortest response was provided by Copilot (454
words). Readability analysis using the Coleman-Liau Index
(CLI) demonstrated that all chatbot responses required a
university-level reading ability (CLI range: 16.02-19.35).

133



New ] Urol. 20265;21(3):131-137. doi: 10.33719/nju1929548

Evaluation of information quality using the DISCERN
instrument showed variability among chatbot responses.
Gemini demonstrated the numerically highest median
DISCERN score of 51 (47-59), indicating moderate-to-good
quality information. ChatGPT and Copilot demonstrated
similar performance, with DISCERN scores of 42 (29-52)
and 41 (32-44), respectively. Perplexity had the lowest
DISCERN score, with a median value of 31 (23-41). Overall,
these findings indicate that AI chatbots provide generally
moderate-quality information regarding intravesical BCG
therapy.
Assessment of understandability using PEMAT-P
demonstrated that Gemini demonstrated the numerically
highest understandability score at 75% (71-86.6), followed
by ChatGPT at 71% (69-75). Copilot demonstrated moderate
understandability at 64% (62-66.6), whereas Perplexity
showed the lowest score at 60% (58—-66.6).

Regarding actionability, PEMAT-P scores were generally low
across all chatbots. Gemini demonstrated the numerically
highest actionability score at 60% (0-100), while ChatGPT,
Copilot, and Perplexity each demonstrated a median
actionability score of 40%, indicating limited guidance for
patients regarding practical decision-making or behavioral

steps related to treatment.

The Web Resource Rating (WRR) scores indicated variability
in reliability and transparency of information across
chatbots. Gemini demonstrated the numerically highest
WRR score (44.2), followed by ChatGPT (38.2) and Copilot
(28.9). Perplexity demonstrated the numerically lowest
WRR score (14.3), suggesting relatively lower transparency

and evidence-based support compared to other chatbot

responses.

Evaluation of guideline adherence using a 5-point Likert
scale demonstrated moderate compatibility with European
Association of Urology (EAU) guidelines across all chatbot
responses. All chatbots received a median Likert score of 3
(range: 1-3), indicating moderate consistency with guideline
recommendations but also the presence of clinically relevant
deficiencies.

demonstrated moderate-

Overall, chatbot

quality information, high reading-grade levels, and limited

responses

actionable recommendations. Variability between chatbot

responses was observed across multiple evaluation domains.

DISCUSSION

In this study, we evaluated the quality, readability, reliability,
and guideline adherence of patient information provided
by commonly used artificial intelligence (AI) chatbots
regarding intravesical Bacillus Calmette-Guérin (BCG)
therapy for bladder cancer. The results suggested that Al
chatbot responses generally provided moderate-quality
information, with considerable variability among different
platforms. However, the texts required high reading-grade
levels, and actionable recommendations were limited. In
addition, adherence to European Association of Urology
(EAU) guidelines was moderate across all chatbots. These
findings suggest that AI chatbots may serve as supportive
tools for patient education, but their outputs should be
interpreted cautiously and should not replace physician

counseling.

Table 1. Comparison of the quality, readability, and guideline adherence of information provided by artificial intelligence

chatbots regarding intravesical BCG therapy for bladder Cancer

ChatGPT Copilot Gemini Perplexity
Total DISCERN score, median (min-max) 42 (29-52) 41 (32-44) 51 (47-59) 31(23-41)
PEMAT-P Understandability 71 (69-75) 64 (62-66.6) 75 (71-86.6) | 60 (58-66.6)
PEMAT-P Actionability 40 (40-80) 40 (20-80) 60 (0-100) 40 (20-80)
WRR 38.2 28.9 44.2 14.3
Word Count 476 454 550 496
Coleman Liau Index 16.65 16.02 19.35 17.74
‘I,,\:il:}c;r:hsec;:U(;(zlrirzi;;ellitrllbelsh?:;f the treatment options offered 3(1-3) 3(1-3) 3(1-3) 3(1-3)
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The use of Al-based chatbots in healthcare has increased
rapidly in recent years. Large language models are capable
of generating fast and accessible medical information,
which may facilitate patient education and improve access
to healthcare knowledge (1,2). Studies evaluating AT chatbot
performance in medical examinations and clinical knowledge
have demonstrated that these systems can produce generally
accurate information; however, concerns remain regarding
incomplete responses, lack of referencing, and variability
in the quality of medical content (2,15). The reliability of
Al-generated medical information has therefore become an
important topic of investigation, particularly in specialties

such as urology where treatment decisions may be complex.

Intravesical BCG immunotherapy remains the gold standard
adjuvant treatment for intermediate- and high-risk non-
muscle invasive bladder cancer (NMIBC) and plays a crucial
role in reducing tumor recurrence and progression rates
(5,16). The mechanism of BCG therapy involves stimulation
of the local immune response through activation of both
innate and adaptive immune pathways, resulting in anti-
tumor activity within the bladder mucosa (17). Despite its
established eflicacy, intravesical BCG therapy is associated
with local and systemic side effects such as dysuria,
urinary frequency, hematuria, and fever, which may lead to
treatment-related anxiety among patients (16,17). Adequate
patient education is therefore essential in order to improve
treatment adherence and reduce uncertainty related to

potential complications.

Previous studies evaluating AI chatbot performance in
urological conditions have demonstrated similar findings to
those observed in the present study. Investigations assessing
Al-generated information regarding urological cancers
have shown that, although responses to general patient
questions may be of relatively high quality, performance can
be lower when addressing guideline-based clinical questions
(10). Similarly, studies evaluating chatbot performance in
benign urological conditions have demonstrated moderate
DISCERN scores, high reading-grade levels,
actionability scores (8,9). These findings are consistent with
the results of the present study, in which DISCERN scores
indicated moderate information quality, while PEMAT-P

and low

results demonstrated limited actionable guidance for

patients.

One of the most important findings of the present study
was the consistently high reading-grade level of chatbot-
generated texts. Coleman-Liau Index scores indicated
that all responses required a university-level education
for comprehension. Previous studies have shown that
patient education materials should ideally be written at a
reading level corresponding to the 6th-8th grade in order
to ensure accessibility for the general population (18). High
reading-grade levels may reduce patient comprehension
and negatively affect treatment adherence, particularly in

complex therapies such as intravesical BCG immunotherapy.

Another important finding of this study was the limited
actionability of chatbot responses. Although AI-generated
texts generally provided descriptive information about BCG
therapy, they often lacked clear practical guidance regarding
treatment expectations, management of side effects, and
indications for seeking medical attention. Previous studies
have similarly reported that AI chatbot responses frequently
provide general medical explanations but insufficient
(10,15). This

limitation may reduce the clinical usefulness of AI-generated

practical recommendations for patients

information in real-world patient decision-making.

Evaluation of guideline adherence demonstrated moderate
compatibility with EAU recommendations across all
chatbot responses. Although chatbot outputs generally
included basic information regarding treatment purpose
and administration, important clinical details such as
patient selection criteria, maintenance therapy protocols,
and contraindications were not consistently addressed.
Previous studies have similarly demonstrated variability in
chatbot performance and reduced quality when addressing
guideline-based clinical questions (9,10). This finding
highlights the importance of physician supervision when

patients use Al-generated medical information.

Intravesical BCG therapy represents a relatively complex
treatment requiring patient understanding of treatment
schedule, expected benefits, and possible adverse effects.
Insufficient or inaccurate patient information may lead
to increased anxiety and reduced treatment adherence.
AT chatbots may provide easily accessible preliminary
information for patients prior to clinical consultation;

however, variability in response quality suggests that these

135



New ] Urol. 20265;21(3):131-137. doi: 10.33719/nju1929548

systems should be considered complementary rather than

primary sources of medical information.

This study has several limitations. First, AI chatbot responses
may change over time as models are continuously updated.
Second, the evaluation was performed using a single
standardized prompt, and different question formulations
may produce different responses. Third, although responses
were evaluated by five independent urologists, subjective
scoring systems may introduce interobserver variability.
Furthermore, although understandability and actionability
were assessed using validated instruments, actual patient
comprehension and real-world usability of the chatbot-
generatedinformationwerenotdirectlyevaluated.Inaddition,
the study was designed as a descriptive methodological
evaluation and was not intended to determine statistically
significant differences between chatbot platforms. Therefore,
the findings should be interpreted as descriptive observations
rather than evidence of superiority of any specific chatbot.
Finally, AI chatbot responses may vary depending on
the language of the prompt and the specific version of the
chatbot used.

CONCLUSION

To conclude, AI chatbots provide moderate-quality and
generally  guideline-consistent information regarding
intravesical BCG therapy; however, high reading-grade
levels and limited actionable guidance remain important
limitations. Al-generated information may serve as a
supportive educational tool for patients but should not be
considered a substitute for professional medical consultation.
Future studies should focus on improving readability,
enhancing guideline adherence, and increasing the clinical

applicability of AI-generated patient education materials.
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