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In the era of digital data, the Internet has emerged as
a central source from which people obtain healthcare
information. Patients seek information from the Internet
both prior to and following the diagnosis of urological
conditions, making web-based health data an integral part
of the decision-making process (1). This trend of utilizing
online health information is on a rapid rise, significantly
influencing healthcare choices. In the last 2 years of the
previous decade, the unprecedented impact of web-based
research on patients’ choices and orientation culminated in
the term “Dr. Google” (2).

More recently, the advent of the coronavirus disease
2019 (COVID-19) pandemic further increased the digital
literacy of both patients and physicians, resulting in an even
wider adoption of digital consultations (3,4). Parallelly,
new social media platforms such as Instagram or Tik Tok
emerged, where significant public attention and interaction
are experienced, notwithstanding the partially poor quality
and low reliability of the content (5,6).

Following this direction, the advent of artificial
intelligence (Al) chatbots, based on large language model
(LLM), as deep learning algorithm that can perform a
variety of natural language processing (NLP) tasks, has
gained great recognition even in urology (7,8).
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In a recently published paper, Musheyev er al. (9)
undertook an analysis to assess the information quality and
identify instances of misinformation regarding prostate,
bladder, kidney, and testicular cancers. They conducted
this analysis using four Al chatbots: ChatGPT, Perplexity,
Chat Sonic, and Microsoft Bing Al. As input for these Al
chatbots, the study used the top five search queries related
to prostate, bladder, kidney, and testicular cancers as
determined by Google Trends data spanning from January
2021 to January 2023. Responses were evaluated for quality
by the DISCERN scale, understandability by the Patient
Education Material Assessment Tool for Printable Materials
(PEMAT-P), actionability by the PEMAT-P actionability
tool and readability of responses was assessed using the
Flesch-Kincaid test. The findings of this study showed
that Al chatbots produce information that is generally
accurate (median DISCERN score 4 out of 5, range 2-5)
and of moderately high quality in response to popular
Google searches about urological cancers. However, their
responses are fairly difficult to read, are moderately hard to
understand, and lack clear instructions for users to act on
(PEMAT-P 66.7%, range 44.4-90.9%). No misinformation
was recorded in this study.

When discussing the role of LLM in patient education,
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it is essential to weigh both its’ merits and shortcomings,
while considering the broader allegations of Al in healthcare
information diffusion. The study’s comprehensive approach
is praiseworthy. It does not just focus on a single Al chatbot
or a specific type of urological malignancy; instead, it
spans across various Al tools and cancer types. This broad
coverage provides a more holistic view of the Al chatbots’
capabilities and limits in the medical information domain.
In addition, the use of validated tools such as DISCERN
and PEMAT-P adds value to the assessment performed,
ensuring that the evaluation of chatbots is grounded in
established healthcare communication standards. However,
a concern arises from the study’s disclosure about the lack
of actionable guidance in the chatbot answers. In the area
of healthcare, where information serves as a cornerstone
to decision-making, the inability of Al chatbots to provide
clear, actionable steps could significantly limit their role.
Patients seeking information are often in search of not
just understanding their condition but also seeking clear
guidance on what to do next (10). If Al chatbots fail in this
aspect, their role in patient education and support becomes
limited, as already stated by the World Health Organization
(https://www.who.int/news/item/16-05-2023-who-calls-
for-safe-and-ethical-ai-for-health). Furthermore, the study
highlights a notable gap in the understandability of the
information provided. The fact that responses are often
provided at a challenging reading level is a critical drawback,
especially when considering the various educational levels
of the potential users. However, this issue can be easily
solved as already demonstrated (11) and might be due to
suboptimal prompts used in the described experiments
that did not include layperson translation. The absence of
misinformation in Al chatbot responses, as noted in the
study, is however a positive note—assuming this finding
holds further validation. In an era where misinformation
can spread rapidly, especially in health-related topics, it
would be reassuring if these Al tools are not contributing to
this issue. However, this finding should be seen with caution
and is partially contradicted by similar studies (12). This is
especially important, as phenomena as hallucinations are a
known issue of LLM (13) and LLM can actually add to the
dangerous infodemic regarding medical content (14).

In recent years, “Dr. Google” has been critically viewed
as an unreliable information source (2). During online
searches, although the information provider may vary in
credibility, patients have the ability to discern the source
and navigate to different websites for verification, as the
source is transparent. In contrast, Al-powered chatbots
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provide output without explicit references, and their
information is not inherently filtered, potentially leading
to untrue healthcare information. With no visible source,
users are presented with a single, unverified option. Thus,
a careful evaluation of Al-powered chatbots is imperative.
It is crucial to involve physicians in shaping the medical
knowledge base of these technologies. Physicians should
actively participate in the development process rather than
passively adopting these tools after their development.

Limitations, potentialities, and future direction
of LLM

The publication clearly elucidates the limitations
inherent in current LLMs associated to the acquisition
and dissemination of healthcare information. It also
highlights the constraints faced by end-users, particularly
in terms of technological literacy, which impede their
effective utilization of LLMs. For the first time in history,
a significant number of laypersons are engaging with
generative Al models (https://www.reuters.com/technology/
chatgpt-sets-record-fastest-growing-user-base-analyst-
note-2023-02-01/). Traditionally, the use of LLMs was
predominantly confined to high-level researchers, owing
to the specialized knowledge required to access and utilize
these programs. However, with the advent of commercially
available LLMs, there is a growing inclination to apply
these models for patients as end-users (12,15).

Consequently, there is a risk that LLMs may be
misapplied or used for inappropriate tasks, as layperson
patients may lack the necessary preparation or education
to exploit the full potential of these models. As mentioned
above, the quality of input and the prompts used for a LLM
are critical and may have presented a limitation in this
study. However, these initial experiments pose a significant
question: Are LLMs, in their unrefined state, able to
adequately respond to layperson inquiries? It is improbable
that patients will directly interact with unrefined LLMs
like ChatGPT, Perplexity, Chat Sonic, or Microsoft
Bing Al in the future for medical queries. More likely,
future adaption will include the use of tailored models
or the implementation of output control by healthcare
professionals.

"To mitigate the inaccuracies of LLMs in responding to
medical questions, technical solutions such as instruction
fine-tuning and adjustments to the knowledge base can
be employed. These interventions aim to minimize the
dissemination of non-trustworthy information and enhance
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the quality of communication delivered to patients (15,16).
At present, these measures appear inadequate for fully
addressing the concerns associated with the unsupervised
use of LLMs. The complexity of ensuring accurate and
reliable responses in a medical context underscores the need
for further advancements and oversight in this domain.

In order to disseminate only accurate information, output
control by an expert as a urologist for medical questions
might be an option to deal with current limitations of
LLM. In general, the less clear the knowledge base of a
model is, the more the output should be controlled by
experts. As for ChatGPT almost the entire Internet is the
knowledge base, caution in unreflect use is paramount (12)
and physicians might be involved in control of the output.
It has recently been shown that this use of Al applications
within healthcare has the highest trust level by patients and
exceeds the use of Al alone (17). LLM can thereby become
the perfect copilot for urologists and researchers alike and
might increase efficacy. A potentially safe use includes
summarization of information and dissemination in easy-to-
understand ways as already demonstrated (11,12).

As of today, the urologist is not a tech-proven end-user
as well. Urology associations are advised to proactively
put the use of LLMs into their agenda. This includes the
early adoption, utilization, and incorporation of LLMs
into the training curricula for students, residents, and at
an expert level for members of these societies. Similar to
other technological innovations, quick adoption of new
technologies in training is key (18). Currently, there is a
notable and rapid uptake of LLMs by urologists, primarily
for research purposes but also increasingly in clinical
practice (19). Therefore, clear guidelines for use and
application are required (20,21).

For future use, LLM can produce as output not only text,
but also images or audio (22). Those features for illustration
might enhance patient understanding in e. g. preoperative
counseling of complex treatment situations (23). This
flexibility of LLM to provide a wide range of output can
make them a crucial interface between urologists, patients
and advanced technologies as other Al-based models.

The capability of LLM is quickly evolving, and urologists
start to embrace LLM in clinical practice. Current versions
of LLMs still reveal a limited performance that has to be
either controlled by experts or require technical refinements
when used in the field of medicine. Therefore, it will
be highly important to closely observe the changes and
adoptions in technological feasibility of those technologies
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in the future.

From a patient perspective, we would like to emphasize
that every patient is a distinct individual with different
comorbidities, social status, and support system. Adapting
care to patients requires more than one-size-fits-all solutions
and generic recommendations. The patient-centered
urologist remains the essential part of this technological
integration to analyze and frame the information provided
by Al into clinical treatments and recommendations that are
adapted to every patient. While Al is here to stay, it should
not be replacing the fiduciary connection that the patient
values.
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