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ABSTRACT
Introduction: Artificial intelligence is an area that has been transforming various sectors of society. One of these tools is ChatGPT (chat generative
pre-trained transformer), a large language model-based platform developed to understand language patterns and generate answers. The accessibility,
answers in real-time, and privacy make ChatGPT a platform with enormous potential in health counseling. The aim of this study was to explore the po-
tential of ChatGPT in health counseling and literacy regarding HIV infection and pre-exposure prophylaxis (PrEP).
Methods: A team of five experts in infectious diseases was consulted regarding the five most frequently asked questions by patients regarding initial HIV
diagnosis and PrEP. The questions were submitted to the ChatGPT-4 version and the quality of the answers was reviewed based on a Likert scale from
1 to 5 (from ‘strongly disagree’ to ‘strongly agree’). The evaluation of the expert’s team followed a set of eight criteria: accuracy, clarity, relevance, depth,
objectivity, conciseness, timeliness, and suitability for the target audience.
Results: The five most frequently asked questions by patients regarding HIV infection and the mean evaluation of the answers were: “What does it mean
to have HIV? Will | die sooner?” (4.25), “Does HIV infection have a cure? Will | ever be able to stop taking medication?” (4.35), “Can | transmit my infection
to other people? How to avoid it?” (4.03), “What are the adverse effects of the antiretroviral treatment?” (3.53), “Can | have unprotected sexual relation-
ships? What are the risks?” (4.53). Regarding PrEP, the more frequently asked questions were: “I want to start pre-exposure prophylaxis. Is it safe?”
(4.58), “What are the different regimens of pre-exposure prophylaxis?” (4.63), “After | start taking pre-exposure prophylaxis, do | have to take it forever?”
(3.95), “What are the adverse effects of pre-exposure prophylaxis?” (4.63), “Does pre-exposure prophylaxis protect against other sexually transmitted
infections or do | have to use condoms?” (4.60).
Conclusion: Only two answers received a rating below four on the 1 - 5 Likert scale, highlighting ChatGPT’s potential as a promising tool for health
counselling and literacy, provided ethical and legal concerns are effectively addressed.
Keywords: Artificial Intelligence; Health Literacy; HIV Infections/prevention & control; Pre-Exposure Prophylaxis

RESUMO
Introdugéo: A inteligéncia artificial € uma area que tem transformado todos os setores da nossa sociedade. Uma destas ferramentas é o ChatGPT
(chat generative pre-trained transformer), uma plataforma baseada em large language models, desenvolvida para compreender padrdes de linguagem
e gerar respostas. As respostas em tempo real, a acessibilidade e a privacidade tornam o ChatGPT uma plataforma com um enorme potencial para o
aconselhamento em saude. Este estudo pretendeu explorar o potencial do ChatGPT no aconselhamento e literacia sobre a infegéo por VIH e sobre a
profilaxia de pré-exposigéo (PrEP).
Métodos: Uma equipa de 5 especialistas em doencas infeciosas foi consultada quanto as 5 questées mais frequentemente colocadas sobre o diagnosti-
co inaugural de infegdo por VIH e sobre a PrEP. As questdes foram colocadas a plataforma e a qualidade das respostas foram posteriormente avaliadas,
numa escala de Likert de 1 a 5 (de ‘discordo totalmente’ a ‘concordo totalmente’) quanto a sua precisao, clareza, relevancia, profundidade, objetividade,
concisao, atualidade e adequagao ao publico-alvo.
Resultados: As perguntas mais frequentemente colocadas no ambito do diagndstico inaugural e a média das avaliacdes das respetivas respostas
foram: “Qual o impacto da infegdo por VIH na minha qualidade e esperanga média de vida?” (4,25), “Terei de tomar medicagao antirretrovirica para
sempre ou a infegéo por VIH tem cura?” (4,35), “Como evitar a transmissdo da minha infegéo (VIH) a outras pessoas?” (4,03), “Quais os efeitos ad-
versos da terapéutica antirretrovirica?” (3,53) e “Posso ter relagdes sexuais desprotegidas (tendo infegao por VIH)?” (4,53). As questdes colocadas no
ambito da PrEP foram: “A PrEP é uma medicagdo segura?” (4,58), “Quais as modalidades de PrEP?” (4,63), “Depois de comegar a PrEP, tenho de fazer
sempre?” (3,95), “Quais os efeitos adversos da PrEP?” (4,63/5) e “A PrEP protege contra outras infegdes sexualmente transmissiveis ou tenho de usar
preservativo?” (4,60).
Conclusao: Apenas duas respostas tiveram uma avaliagdo inferior a quatro pontos numa escala de Likert de 1 a 5, sendo isto um reconhecimento do
potencial desta ferramenta no aconselhamento e literacia em saude, desde que as preocupacdes éticas e legais sejam devidamente abordadas.
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KEY MESSAGES

» Large language models can play a significant role in health literacy, given their ability to generate real-time answers,

their accessibility, privacy, and intuitive interface.

» To explore their potential, this study assessed the quality of ChatGPT’'s answers to frequently asked questions

about HIV and PrEP.

* On a Likert scale from 1 to 5, 80% of the answers received a mean rating above 4.
* The outputs depend on the sources these platforms are trained on, clear queries, and context, and may not capture

linguistic or cultural nuances.

» Despite the positive evaluation, further studies must address confidentiality, legal implications, and patient accep-

tance of these technologies.

INTRODUCTION
Large language models in medicine

The use of artificial intelligence-based resources has
transformed various sectors of society, including Medicine.
One of these resources is chat generative pre-trained
transformer (ChatGPT), a large language model (LLM)
platform, introduced in 2018 by OpenAl' and made publicly
available in 2022.22 Large language models can recognize,
interpret, understand language patterns and generate
answers and outputs based on different sources, data,
and literature. Therefore, they can have a wide range of
applications, from text generation, translation or review? to
chatbot-based technology in automated customer service
systems.”

In Medicine, LLMs can serve multiple functions®®:
they can assist clinicians in therapeutic decision-making®
processes, interpret electronic health records (EHRs)” and
support clinicians in diagnostic processes.® Another field in
which LLMs can have a significant role is health literacy,
given their capability of generating answers in real-time,
accessibility, privacy and intuitive interface with the user.*"
Despite the growing coverage regarding the use of this tool,
it is important to evaluate its applicability, capabilities and
safety," particularly in Medicine.

Human immunodeficiency virus infection

Several studies highlight the link between low health
literacy and worse health outcomes.'”' In fact, people
with low health literacy are more likely to experience
more adverse health conditions compared to the general
population. The field of human immunodeficiency virus
(HIV) is no exception and infection management and
prevention are closely tied to health literacy levels. People
living with HIV with low health literacy levels seem to face
more disease-related complications, poorer medication
adherence and more challenges in navigating healthcare
services and understanding health-related information.'>"
In fact, literacy remains a significant independent predictor
of nonadherence,'® emphasizing the need for initiatives and
tools focused on improving patient health literacy.
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The aim of the present study was to explore the potential
of LLM platforms, specifically ChatGPT, in counseling and
health literacy initiatives that focus on HIV diagnosis and
pre-exposure prophylaxis (PrEP).

METHODS

To understand the potential of ChatGPT in counselling
and health literacy related to HIV diagnosis and PrEP, an
exploratory descriptive study was developed. A team of
five infectious disease physicians also specialized in HIV
prevention and management was questioned individually
regarding the five most frequently asked questions by
patients in the outpatient context regarding HIV inaugural
diagnosis and PrEP. Questions related to logistics, such as
appointment dates, laboratory results, and administrative
information were excluded.

Each specialist independently submitted the five most
frequently asked questions by patients regarding each
topic, and the final 10 questions were selected by an
independent investigator outside the experts’ team based
on the frequency with which they appeared across all
submissions.

Each question was submitted individually and non-
subsequently to the ChatGPT-4 version, without preamble,
on August 8, 2024. No user preferences were set, nor was
information regarding the querier provided to the platform
beforehand. Furthermore, no memory functions were used
in ChatGPT since the questions were submitted in non-paid,
anonymous accounts. Since the expert team works in a
clinical context involving Portuguese patients, the questions
were submitted to the platform in Portuguese.

Afterwards, the answers were reviewed and rated based
on a Likert scale from 1 to 5, independently by each expert,
following a set of eight criteria: accuracy, clarity, relevance,
depth, objectivity, conciseness, timeliness, and suitability
for the target audience. The only statistical method used
was a simple mathematical average of the ratings provided
by the five experts.

www.actamedicaportuguesa.com



Characterization of the team of experts

All physicians were native Portuguese speakers: four
women and one man. They worked at the same hospital,
having undergone a five-year residency program in
infectious diseases, including in the field of HIV prevention
and management, and had between two to twelve years
of experience as experts (title acquired between 2012 and
2023).

Criteria definition

The experts had access to the criteria they would use
to rate the answers, their definition and one example of
applicability to clarify their meaning and significance in the

Table 1 — Criteria definition and applicability

context of HIV management. Table 1 presents the definition
of each criterion, along with the sentence the experts were
asked to rate based on their level of agreement with the
statement.

Likert evaluation scale

The answers provided by the ChatGPT-4 version were
rated by the initial team of five experts, using a Likert scale,
ranging from 1 (strongly disagree) to 5 (strongly agree),
based on their level of agreement with the statements in
Table 1.

This study consisted of evaluating the quality of answers
generated by an artificial intelligence platform (ChatGPT-4)

Criteria Accuracy

Definition The measure by which the answer is correct and evidence based.
Example The answer presents data that is confirmed by credible sources.
Statement The answer is accurate.

Criteria Clarity
Definition The measure by which the answer can be easily understood.
Example The answer uses simple and clear language, as well as a logical organization of ideas.
Statement The answer is clear and easy to understand.

Criteria Relevance
Definition The measure by which the answer is directly related to the question asked.
Example The answer avoids unnecessary information that is not related to the question.
Statement The answer is relevant to the topic.

Criteria Depth
Definition The measure by which the answer explores the proportionate detail needed.
Example The answer is explored in appropriate detail, taking into account nuances and implications.
Statement The answer provides sufficient depth.

Criteria Objectivity
Definition The measure by which an answer is impartial, without bias or personal opinion.
Example The answer is evidence-based and not subjective and personal opinions.
Statement The answer is objective and unbiased.

Criteria Conciseness
Definition The measure by which an answer is direct, brief, and without redundancies.
Example The answer avoids repetitive or irrelevant information.
Statement The answer is concise and to the point.

Criteria Timeliness
Definition The measure by which an answer reflects updated and current information.
Example The answer presents current information.
Statement The answer is timely and up to date.

Criteria Suitability for the target audience
Definition The measure by which an answer is deemed appropriate for the target audience.
Example The answer avoids complex language that is not appropriate for the target audience.
Statement The answer is suitable for the intended audience.

387

ARTIGO ORIGINAL



TIVNIDIYO 091LHY

Ganicho J, et al. Use of ChatGPT in HIV infection counselling and literacy, Acta Med Port 2025 Jun-Jul;38(6-7):385-392

to frequently asked questions by patients, as provided
by healthcare professionals, concerning HIV infection
and PrEP. The questions were submitted by infectious
diseases specialists based on their clinical experience,
and no personal, clinical, or identifiable patient data were
used. There was no direct contact with patients, nor any
intervention.

As this study relies exclusively on the analysis of the
content generated by artificial intelligence, without involving
human participants or the use of sociodemographic and/
or clinical data, it was considered exempt from ethics
committee approval. This approach is consistent with
recognized ethical standards for research that does not
involve risk to human subjects.

RESULTS
Evaluation by question

Table 2 presents the mean evaluation of the experts’
assessment based on the eight criteria per question.
Considering the eight criteria, 80% (8/10) of the answers
had a mean evaluation by the experts higher than four
(Likert scale 1-5).

Evaluation per criteria, per question, and group of
questions

Table 2 also presents the mean evaluation of the
experts’ assessment based on each criterion, per question.
It also highlights the mean evaluation of the answers to
each group of questions, per criteria.

In the group of questions regarding the inaugural
diagnosis of HIV, the two criteria with the worst evaluation
were conciseness” and “suitability for the target audience”,
translating a length higher than desired and answers more
complex or simple than required, considering the target
audience. In comparison, the group of questions regarding
PrEP received better evaluation across all criteria, except
for “accuracy”. However, it still had a mean evaluation
higher than 4 (Likert scale 1-5) in this criteria.

DISCUSSION

This study was designed to explore the potential of LLM
platforms, specifically ChatGPT, in counselling and health
literacy initiatives focused on HIV diagnosis and PrEP. With
that goal in mind, the study included a team of experts
who manage HIV infection and individuals receiving PrEP
and who, in their daily practice, welcome questions from
patients on these topics.

Given the growing demand and challenges faced by
healthcare systems and physicians, artificial intelligence
tools may help in certain settings. Therefore, we aimed
to test the platform’s ability to produce quality outputs to
ascertain its purpose, impact and relevance in clinical
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practice and health literacy initiatives.

In Table 2, 80% (8/10) of the answers provided had an
evaluation higher than 4 (Likert scale 1 - 5). The two (20%)
answers that presented an overall evaluation under 4 points
(Likert scale 1 - 5), still had a positive assessment, over 3.5
points on the Likert scale.

Exploring the two answers with a lower evaluation, in
the group of questions regarding the inaugural diagnosis
of HIV, the answer to question Q4: “What are the adverse
effects of the antiretroviral treatment?” had a rating of 3.53/5
and four criteria had an evaluation below this average:
clarity, relevance, conciseness and suitability for the
target audience. The experts considered that the answer
was unclear, gave unnecessary and irrelevant information
and was unsuitable for the target audience. Table 1 of the
Appendix provides the answer to question Q4 (Appendix 1:
https://www.actamedicaportuguesa.com/revista/index.php/
amp/article/view/22805/15667).

In the group of questions regarding PrEP, the answer to
question Q8 “After | start taking pre-exposure prophylaxis,
do | have to take it forever?” had an evaluation of 3.95/5, with
four criteria with an assessment below average: accuracy,
clarity, relevance and conciseness. The experts considered
that the answer had an accuracy below desired, was
unclear and gave unnecessary and redundant information.
Table 1 of the Appendix provides the answer to question
Q8 (Appendix 1: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/22805/15667).

Considering a total of ten answers evaluated based on
eight criteria, we can explore a total of eighty evaluation
markers. As shown in Table 2, considering both groups of
questions, 80% (64) of these markers received a rating
higher than 4 on the Likert scale (1 - 5). These results
suggest that ChatGPT could be an interesting tool that
can assist both physicians in their responsibility of health
counselling and patients in clarifying their questions, thus
contributing to raising health literacy.'*"”

The impact of the source on the output generated

It is important to highlight the general limitations of
ChatGPT-4, as well as those specific to this study and its
application in the medical field.*® Large language model
platforms and ChatGPT are predominantly trained on data
from the internet and as such they can present several
biases, some of which are particularly sensitive in the
context of the clinical practice, namely language, gender,
racial, and cultural biases. In fact, the sources from which
it gathers information can themselves be vulnerable to the
previously mentioned biases, for example, they can express
certain information regarding gender and race which may
be inaccurate.*®

www.actamedicaportuguesa.com
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Input phrasing, language and context

Platforms such as ChatGPT are dependent on input
phrasing, which means they rely on the way the user
writes the prompts, which in turn impacts the quality of the
generated content. Furthermore, if the user’s queries are
ambiguous or not sufficiently clear, taking into consideration
the sources by which ChatGPT is trained, the platform
may struggle to understand the context and the nuances
needed to answer. This lack of understanding of the
language and cultural nuances of how questions are made
can produce superficial, inadequate or unsuitable answers
to the target audience, defeating the purpose of using this
type of platform for health literacy.® Also, it is important to
highlight that platforms such as these, at least for now, have
difficulties adapting their answer to the querier, namely their
level of literacy, clinical context, and reasoning, limiting their
capability of giving proper medical advice. With this in mind,
it is important for Al-based models to clearly state that they
cannot provide personalized medical counselling and that
individuals should talk to a healthcare professional.

Individually and non-subsequently submitted questions
ChatGPT can provide better answers if context and
background information are provided, since understanding
the subject can improve the generated content.*¢ Therefore,
the accuracy and quality of the answers are dependent not
only on the sources from which information is gathered but
also on the context input. In this study, the questions were
provided to ChatGPT-4 individually, non-subsequently,
without preamble or memory functions which means that no
context was provided to the platform. This was done to have
a clear picture of the quality of the answers individually rather
them being influenced by the previous context or answers
provided. Since the experts served both as co-writers and
evaluators, an independent investigator outside the team
processed the data to mitigate potential investigator bias.
As shown in Table 2, 80% (8) of the answers provided
had an evaluation higher than 4 (Likert scale 1 - 5), hence
supporting their quality. It is expected that if more information
was provided to ChatGPT-4, such as the target audience,
the purpose of the questions, and the desired length of the
answers, they would be more contextually aware, better
suited to real-world situations, and overall, of higher quality.

Implementation, concerns and further areas of research

The implementation of Al-based technology such as
ChatGPT depends on several factors that can be grouped
into four sections: confidentiality, legal considerations,
equity, and patient perspective. First, these platforms must
ensure patient confidentiality, aligning with the General Data
Protection Regulation and other data protection laws to
preserve personal and medical information details. Second,
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the use of ChatGPT raises important legal questions such as
the liability related to the answers provided in case they are
incorrect, the dependence on a proprietary private platform
and the lack of transparency on how the algorithms and data
sources are integrated. Third, although it is an open-access
tool, it requires a certain level of knowledge and proficiency,
which may raise some equity-related questions, since not
everyone may have the capability and resources needed
to operate it. Finally, for the successful implementation of
any tool, the patient’s perspective is fundamental, so as to
address their needs and challenges.

In this study, we focused on analyzing the potential of
ChatGPT in health counseling and literacy regarding HIV
infection and PrEP and, therefore, comparisons with similar
studies in other medical fields or with answers provided by
healthcare professionals were beyond the scope of this
study. Nonetheless, both of these comparisons could be
important to explore in future research to gain a deeper
understanding of ChatGPT'’s potential in health literacy.

Finally, the aim of this study was to evaluate the quality
of answers provided from a physician’s perspective.
However, to implement ChatGPT in a real-world clinical
setting, further research is required. Beyond addressing
the previously mentioned legal, ethical, and data protection
concerns, it is important to conduct studies that actively
assess patients’ acceptance of these tools and their ability
to understand and engage with them effectively.

CONCLUSION

People living with HIV with low health literacy levels
seem to face more disease-related complications,
poorer medication adherence and more challenges in
understanding health-related information. Developing
strategies that focus on expanding health literacy on HIV
and PrEP is fundamental and LLM platforms, such as
ChatGPT, can be a valuable tool for both physicians and
patients.

The overall positive evaluation of every answer
considering the eight criteria, testifies to the potential use
of LLM platforms, specifically ChatGPT, in counselling
and health literacy initiatives focusing on HIV diagnosis
and PrEP. Nonetheless, when using artificial intelligence
tools, particularly in Medicine, it is important to consider the
platforms’ bias, the input phrasing and context provided as
well as how the prompts are written in order to have outputs
and answers of higher quality.
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