
Abstract   The aim of this study was to identify 
and analyze the main constituent elements of text 
generated by ChatGPT in response to questions 
on an emerging topic in the academic literature 
in Portuguese – health literacy – and discuss how 
the evidence produced can contribute to improv-
ing our understanding of the limits and challeng-
es of using artificial intelligence (AI) in academic 
writing. We conducted an exploratory descriptive 
study based on responses to five consecutive ques-
tions in Portuguese and English with increasing 
levels of complexity put to ChatGPT. Our find-
ings reveal the potential of the use of widely avail-
able, unrestricted access AI-based technologies 
like ChatGPT for academic writing. Featuring a 
simple and intuitive interface, the tool generated 
structured and coherent text using natural-like 
language. Considering that academic productiv-
ism is associated with a growing trend in profes-
sional misconduct, especially plagiarism, there is 
a need too take a careful look at academic writing 
and scientific knowledge dissemination processes 
mediated by AI technologies.
Key words  Health literacy, Artificial Intelligence, 
Academic communication, Ethics in the scientific 
publication
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Introduction

Health literacy is a widely employed concept that 
has been increasingly used since the 1990s to re-
fer to the ability of individuals to seek out, under-
stand, evaluate and make sense of information 
with the aim of caring for their own health or that 
of others1. It encompasses a broad set of skills 
and competencies, ranging from the reading and 
writing skills needed to comprehend health in-
formation, to the awareness of the role each citi-
zen plays in guaranteeing public health2,3.

Studies of the health literacy of individuals 
and groups around the planet have demonstrated 
that the more developed these skills and com-
petencies are in a given population the better 
individual and collective health outcomes1,4. The 
inverse has also been reported, with other studies 
showing that individuals and groups with a less-
er degree of health literacy are more likely to be 
subjected to inadequate management of chronic 
conditions and use emergency services, and tend 
to have greater difficulty adhering to drug ther-
apy5.

Although widely used in academic spheres 
and by governments in the United States, Canada 
and various European countries, including Por-
tugal, health literacy is still a relatively new con-
cept in Brazil, being applied mainly to language 
studies and understanding health information, 
meaning that research tends to focus on the core 
domain of the concept6. Likewise, the concept is 
neither at the heart of public health policies, nor 
a strategic element of individual and collective 
health promotion1.

Despite the limited literature on the topic, 
growing academic interest in health literacy has 
contributed to the development of knowledge 
and practices related to various aspects that in-
fluence the process of signifying health informa-
tion. This is especially true now, at a time strongly 
marked by a pandemic that unfolded in a context 
of overabundant, widely accessible and easily dis-
seminable information that often lacks theoreti-
cal underpinnings or veracity – a context many 
authors refer to as an “infodemic”7,8. And a time 
equally marked by widespread access to informa-
tion and communication technologies, particu-
larly mobile devices9-11, and the rapid evolution 
of even more advanced technologies applied to 
everyday life, such as those using artificial intel-
ligence (AI)12,13. 

In the second half of 2022, the science and 
technology editorials of the main media outlets 
around the globe gave widescale coverage to the 

launch of a new AI-based tool called ChatGPT. 
Developed by the American technology com-
pany OpenAI14, founded in 2015 in Silicon Val-
ley, ChatGPT is an AI chatbot that uses natural 
language processing to create humanlike con-
versational dialogue in response to prompts or 
queries. The tool works by analyzing patterns in 
large natural language processing data sets (big 
data), using AI to produce elaborate and “origi-
nal” responses to queries written into a page with 
a chat-like structure.

Besides the technological issues, the launch 
of ChatGPT brought into question – especially 
within the academic community – the ethical im-
plications of using AI to produce knowledge and 
academic writing15 in different areas, including 
the field of health16. This has added another layer 
of complexity to the already imbricated context 
of the production and signification of health in-
formation in times of infodemic and low health 
literacy. 

The aim of this study was to identify and an-
alyze the main constituent elements of the an-
swers generated by ChatGPT in response to que-
ries about an emerging theme in the Portuguese 
language – health literacy – and discuss how the 
evidence produced can contribute to improving 
our understanding of the limits and challenges of 
using AI in academic writing.

Methodology

We conducted an exploratory descriptive study 
based on responses to questions put to ChatGPT14 
about health literacy.

The questions were asked on 13 February 
2023 using the version of the platform updated 
on 30 January 2023 (GPT 3), which was made 
free to the public during its research preview. We 
devised five questions in Brazilian Portuguese 
and English with increasing levels of complexity, 
which were entered in sequence:

• Question 1: Explain the concept of health 
literacy

• Question 2: What are the origins of the con-
cept of health literacy

• Question 3: What are the main challenges in 
promoting health literacy? 

• Question 4: Can you describe the impor-
tance of health literacy for individuals, health 
systems and institutions?

• Question 5: In a post-pandemic world, what 
are the prospects for improving public policies 
on health literacy?
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We then performed another search using the 
same five prompts translated into English, given 
that most of the literature on the topic is in this 
language and because academic material is the 
main substrate used to develop the algorithms 
used by ChatGPT. Finally, we repeated the search 
replacing the term “literacia em saúde” with “al-
fabetização em saúde” and “letramento em saúde”, 
considering the range of translations of health 
literacy in Brazilian Portuguese, as described by 
a recent study6.

The responses were compiled in full and an-
alyzed using the Turnitin plagiarism-detection 
software to verify the originality of the text gen-
erated by the tool. The responses were then an-
alyzed using content analysis17, structured into 
four stages: organization; codification; categori-
zation; and inferences.

The organization of the analysis includes 
planning and developing data gathering strate-
gies, as well as the exploration of the collected ma-
terial (detailed reading and re-reading of the two 
datasets in Portuguese and English). The material 
was then codified and categorized according to 
the topics identified in the responses provided 
by the tool. Finally, inferences are drawn and the 
constituent elements of each response were iden-
tified. The results were compared to determine 
the scope of responses in each language, identify 
differences in the characteristics and constituent 
elements generated for each term used in Por-
tuguese (literacia/alfabetização/letramento) and 
assess the similarity between responses and the 
relevant literature on health literacy reviewed by 
a recent study in Brazil6.

Results

The findings reveal advances in AI technology 
as a resource for academic writing, using natu-
ral-like language and producing text that is up-
to-date and coherent with state-of-the-art liter-
ature.

With regard to the originality of the text gen-
erated by the ChatGPT, overall similarity in the 
Turnitin report was 20%. However, the analysis 
of the similarities showed that they were small 
passages (no more than five or six consecutive 
words), including repetitions, such as: a) the 
full name of organizations like the DHHS (U.S. 
Department of Health and Human Services); b) 
commonly repeated definitions of health liter-
acy (e.g. “understanding basic health informa-
tion and services to inform decision-making”); 

c) the main applications of health literacy (e.g. 
“help improve quality of life”); and d) concepts 
(“literacia em saúde”, “letramento em saúde”, 
“alfabetização em saúde”). The software did not 
identify any instances of matching sentences or 
paragraphs. Based on the above, the responses 
generated by the tool were considered “original” 
text with similarities that would be acceptable in 
an effectively original author’s text substantiated 
by the relevant literature.

In response to Question 1 (Explain the con-
cept of health literacy), ChatGPT generated a 
structured and coherent text, both in terms of 
language and the relevant literature. However, 
the scope of the response was limited when the 
multidimensionality of the concept is considered, 
and the texts contained repetitions of central el-
ements in some sentences (Chart 1). The main 
constituent elements identified in the response 
were as follows: a) health literacy as an individual 
skill; b) health literacy limited to the core domain 
of the concept (the language domain); c) health 
literacy as a health care skill; d) health literacy as 
a medical care skill; e) health literacy as the abil-
ity to make informed decisions; and f) health lit-
eracy as the ability to navigate the health system.

The response to the same question in English 
contained other constituent elements in addition 
to those above (Chart 1): a) health literacy as an 
individual skill; b) health literacy as a health care 
skill; c) health literacy as a medical care skill; d) 
health literacy as the ability to make informed 
decisions; e) health literacy as the ability to navi-
gate the health system; f) health literacy as a skill 
for critical thinking; and g) health literacy as the 
ability to understand basic health concepts and 
terminology.

The response to the same question when “lit-
eracia em saúde” was replaced with “alfabetização 
em saúde” was more comprehensive, containing 
the following constituent elements (Chart 1): a) 
health literacy as an individual skill; b) health lit-
eracy as a health care skill; c) health literacy as a 
medical care skill; d) health literacy as the ability 
to make informed decisions; e) health literacy as 
the ability to navigate the health system; f) health 
literacy as a knowledge and skills and competen-
cies acquisition process; g) health literacy as the 
ability to prevent disease; h) health literacy as the 
ability to evaluate health information presented 
in different forms; and i) health literacy as the 
ability to involve people in the management of 
your health and well-being.

The response generated when “literacia em 
saúde” was replaced by “letramento em saúde” 
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was similar to the first response (using the term 
“literacia em saúde”) and less comprehensive 
than the former, including the following constit-
uent elements (Chart 1): a) health literacy as a 

health care skill; b) health literacy as a medical 
care skill; c) health literacy as the ability to make 
informed decisions; d) health literacy as the abili-
ty to navigate the health system; e) health literacy 

Chart 1. Responses generated by ChatGPT to Question 1 in Portuguese and English and their respective 
constituent elements.

Question 1 Text produced by ChatGPT Constituent elements
Explain the 
concept of 
literacia em 
saúde

Literacia em saúde is the ability to understand, 
evaluate and apply health information to make 
informed decisions about your health and medical 
care. It includes the ability to read and understand 
medical and health information, as well as the ability 
to communicate and work with health professionals. 
Literacia em saúde is important for people to be able 
to make informed decisions make informed decisions 
about their health and medical care and understand 
how to navigating the health system.

a) individual skill
b) core domain
c) health care
d) medical care
e) informed decision-making
f) navigating the health system

Explain the 
concept of 
alfabetização 
em saúde

Alfabetização em saúde is a process through which 
people acquire knowledge and skills and competencies 
necessary to understand and use health information to 
make informed decisions about your own health and 
medical care. It includes understanding information 
on disease prevention, treatment, the management 
of health conditions and the adequate use of health 
services. Alfabetização em saúde also involves the 
ability to understand and evaluate health information 
presented in various forms, such as graphs, tables and 
technical language. The ultimate aim of alfabetização 
em saúde is to develop the capacity of people to be 
more involved and active in the management of their 
health and well-being.

a) individual skill
b) health care
c) medical care
d) informed decision-making
e) navigating the health system
f) knowledge and skills and 
competencies acquisition process
g) disease prevention
h) evaluating health information
i) management of your own health and 
well-being

Explain the 
concept of 
letramento 
em saúde

Letramento em saúde is the set of skills and knowledge 
a person has to access, understand, evaluate and apply 
health information to make informed decisions and 
promote their health. It includes the ability to read, 
write, understand and use health information and 
the ability to communicate effectively with health 
professionals and take measures to maintain health. 
Letramento em saúde is important for people to 
develop the capacity to play an active role in their 
health and improve individual and collective health 
outcomes.

a) health care
b) medical care 
c) informed decision-making
d) navigating the health system
e) playing an active role in your own 
health
f) improving individual and collective 
health outcomes

Explain the 
concept 
of health 
literacy

Health literacy refers to the ability of individuals 
to access, understand, and use health information 
to make informed decisions about their health. It 
involves a combination of skills, including reading, 
writing, numeracy, and critical thinking, as well 
as an understanding of basic health concepts and 
terminology. Individuals with high health literacy are 
better equipped to navigate the healthcare system, 
communicate with healthcare providers, and manage 
their own health effectively.

a) individual skill
b) health care
c) medical care
d) informed decision-making 
e) navigating the health system
f) critical thinking
g) understanding basic health concepts 
and terminology

Source: Author.
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as the ability to get people to play an active role 
in your health; and f) health literacy to improve 
individual and collective health outcomes.

The responses generated by ChatGPT to each 
Question 1 and their respective constituent ele-
ments are shown in Chart 1.

With regard to Question 2 (What are the or-
igins of the concept of health literacy), ChatGPT 
generated similar responses, tracing the advent 
of research into health literacy back to the 1970s 
and highlighting a surge in interest in the topic 
from the 1990s, when the concept began to be as-
sociated with health education strategies (Chart 
2). The main constituent elements of the respons-
es were: a) health literacy as a health care skill; b) 
health literacy as a medical care skill; c) health 
literacy as the ability to make informed decisions; 
and d) health literacy as a key element of health 
promotion.

Some differences were observed between the 
responses to the questions using the different 
terms in Portuguese and English. When the term 
“literacia em saúde” was used, the tool did not 
highlight the evolution of the concept from the 
1990s. However, when “alfabetização em Saúde” 
was used, the tool mentioned that the concept 
began to be developed in the 1990s, citing a 
World Health Organization (WHO) initiative. 
When this term was replaced by “letramento em 
saúde”, ChatGPT also mentioned that the con-
cept began to be developed in the 1990s, citing 
the development of the concept of letramento as a 
milestone. Finally, in response to the question in 
English, the tool traced the concept back to the 
1990s, citing a document of the U.S. Department 
of Health and Human Services (DHHS).

The responses generated by ChatGPT to each 
Question 2 and their respective constituent ele-
ments are shown in Chart 2.

Question 3 (Can you describe the importance 
of health literacy for individuals, health systems 
and institutions?) increased the degree of com-
plexity by requesting a response in three different 
levels (individual, health system and institution-
al) and received a response divided into these 
three levels. At the individual level, the respons-
es to the questions using the different terms in 
Portuguese and English converged towards the 
following main points: a) increased individual 
capacity to make informed decisions regarding 
health and medical care; b) better understanding 
and use of health information and services; and 
c) ability to improve overall health and well-be-
ing (Chart 3). 

At the health system level, the responses to 
the questions in Portuguese converged towards 
two points: a) the improvement of services and 
b) cost reduction. The response to the question 
in English was more comprehensive, mentioning 
the following in addition to these two points: a) 
greater patient adherence to treatment; and b) re-
duction of health disparities/promotion of equity 
(Chart 3).

With regard to institutions, the responses to 
the questions in Portuguese and English con-
verged towards three points: a) promotion of 
health equity and the reduction of disparities 
between social and cultural groups; b) improve-
ment of the effectiveness of health programs and 
services; and c) improvement in the overall qual-
ity of health care. The responses generated by 
ChatGPT to each Question 3 and their respective 
constituent elements are shown in Chart 3.

Finally, we analyzed the responses to Ques-
tions 4 and 5, both of which had a higher level 
of complexity because they requested ChatGPT 
to identify the main challenges in promoting 
health literacy (Question 4) and the prospects for 
improving public policies on health literacy in a 
post-pandemic context (Question 5).

The responses to question 4 in Portuguese 
and English converged towards the following 
points: a) language and cultural barriers; b) lim-
ited access to health information; c) information 
overload/too much information; d) information 
complexity/language; e) cognitive limitations or 
lack of literacy skills; f) socioeconomic dispari-
ties; and g) lack of trust in the health system. 

Although Question 4 was limited to the 
identification of challenges, all responses to all 
questions in Portuguese and English also offered 
suggestions/recommendations for addressing the 
challenges, including: a) provide clear informa-
tion using simple language; b) ensure widespread 
access to quality information; c) consider cultur-
al and socioeconomic differences between indi-
viduals and groups; and d) train/educate health 
professionals and patients to improve health 
communication. The main challenges mentioned 
in the responses and respective suggestions at the 
end of each response are summarized in Figure 1.

Question 5 requested ChatGPT to identify 
the main prospects for improving public poli-
cies on health literacy in a post-pandemic con-
text. There were both points of convergence and 
points of divergence in the responses to the ques-
tions in Portuguese and English. Points of con-
vergence across all the questions included: 
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Chart 2. Responses generated by ChatGPT to Question 2 in Portuguese and English and their respective 
constituent elements.

Question 2 Text produced by ChatGPT Constituent elements
What are the 
origins of the 
concept of 
literacia em 
saúde

The concept of literacia em saúde has its origins in studies 
carried out in the 1970s on people's ability to understand and 
use health information to make informed decisions about 
their health and medical care. Since then, health literacy has 
evolved as a multidimensional concept encompassing not 
only understanding health information, but also the ability 
to communicate with healthcare professionals, the ability 
to navigate the health care system, and understanding the 
social and cultural factors that affect health and medical care. 
Currently, health literacy is considered a key aspect of health 
promotion and disease prevention.

a) origin in studies from the 1970s
b) health care
c) medical care
d) communication with health 
professionals
e) navigating the health system
f) understanding social and 
cultural factors
g) disease prevention
h) health promotion

What are the 
origins of the 
concept of 
alfabetização 
em saúde

The concept of alfabetização em saúde has its origins in 
literacy, which is the ability to read and write. Since the 1970s, 
the concept has expanded to include the ability to understand 
and use information in different contexts, including health 
care. In the 1990s, the definition of health literacy was 
formalized by the World Health Organization (WHO) as 
"the ability to obtain, process, and understand basic health 
information and the services needed to make appropriate 
health-related decisions." Since then, health literacy has been 
recognized as a key skill for promoting health and well-being 
and has been an important component of health policies in 
many countries.

a) origin in studies from the 1970s
b) origin in the concept of literacy
c) evolved from the 1990s
d) communication with health 
professionals
e) navigating the health system
f) understanding and use of 
information
g) component of health policies
h) health promotion

What are the 
origins of the 
concept of 
letramento 
em saúde

The concept of letramento em saúde has its origins in the 
functional literacy movement, which emerged in the 70s 
and 80s. This movement recognized that the ability to 
read and write is not enough to face the challenges of the 
modern world, and that people also need to be able to 
understand and use information in different contexts. In 
the 1990s, this approach was applied to the health field, 
resulting in the concept of letramento em saúde. The goal 
was to help people access, understand and apply health 
information, empowering them to make informed decisions 
and take care of their health. Since then, health literacy has 
been widely studied and has developed into an important 
strategy for improving public health.

a) origin in studies from the 
1970s/1980s
b) origin in the concept of 
functional literacy
c) evolved from the 1990s
d) informed decision-making
e) health care
f) understanding and use of 
information
g) strategy to improve public 
health

What are 
the origins 
of the health 
literacy 
concept

The origins of the health literacy concept can be traced 
back to the 1970s when researchers began exploring 
the relationship between patient education and health 
outcomes. However, the term "health literacy" was not 
coined until the 1990s when it was used in a report by the 
U.S. Department of Health and Human Services (HHS) to 
describe the ability of individuals to obtain, process, and 
understand basic health information and services needed 
to make appropriate health decisions. Since then, the 
concept of health literacy has gained increasing recognition 
as an important determinant of health and an essential 
component of public health and healthcare interventions.

a) origin in studies from the 1970s
b) evolved from the 1990s
c) medical education and health 
outcomes
d) informed and appropriate 
decision-making
e) understanding and use of 
information
f) component of health policies
g) key determinant of health

Source: Author.
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Chart 3. Responses generated by ChatGPT to Question 3 in Portuguese and English and their respective constituent 
elements at the individual, health system and institutional level.

Question 3 Text produced by ChatGPT 
(individuals)

Text produced by ChatGPT 
(health system)

Text produced by ChatGPT 
(institutions)

Can you 
describe the 
importance 
of literacia 
em saúde for 
individuals, 
health 
systems and 
institutions?

Increases the ability to make 
informed decisions about 
health and medical care; 
enables better understanding 
and use of health information 
and health services; helps 
improve overall health and 
well-being.

Improves communication 
between healthcare 
professionals and patients; 
promotes disease prevention 
and preventive care; reduces 
healthcare costs through 
better decisions and more 
efficient outcomes.

Promotes health equity and 
reduces disparities between social 
and cultural groups; contributes 
to the effectiveness of health 
programs and services; improves 
the overall quality of healthcare.

Can you 
describe the 
importance of 
alfabetização 
em saúde for 
individuals, 
health 
systems and 
institutions?

Alfabetização em saúde is 
important for individuals 
because it provides them with 
the tools they need to make 
informed decisions about 
their health and medical care. 
It includes understanding 
information about disease 
prevention, treatment, 
management of health 
conditions and appropriate 
use of health services. When 
people are health literate, they 
are able to participate more 
actively in decisions regarding 
their health, improving quality 
of life and health.

Alfabetização em saúde is 
important for health systems 
because it helps improve 
health service effectiveness 
and efficiency. When people 
better understand how to 
use health services, they 
are able to use them more 
appropriately and in a more 
accessible manner, which 
can lead to better health 
outcomes and reduced costs 
for the healthcare system as 
a whole.

Institutions such as schools 
and workplaces can also benefit 
from alfabetização em saúde as 
it can help promote a healthy 
environment and awareness of 
the importance of health. When 
people have health knowledge and 
skills, they are able to make better, 
more informed decisions, both for 
themselves and those around them.

Can you 
describe the 
importance 
of letramento 
em saúde for 
individuals, 
health 
systems and 
institutions?

For individuals: letramento 
em saúde empowers people 
to understand complex 
health information and make 
informed decisions about 
their own health and well-
being. This can result in better 
health outcomes and greater 
autonomy and control over 
health, and better quality of 
life.

For health systems: 
letramento em saúde can 
improve the effectiveness 
of health systems, reducing 
the need for unnecessary 
appointments and 
treatments, and increasing 
adherence to treatment and 
prevention programs. This 
can lead to more efficient 
use of healthcare resources, 
reduced costs and improved 
population health.

For institutions: health literacy 
can improve the quality of 
health services provided by 
healthcare institutions, improving 
communication and interaction 
between patients and healthcare 
professionals, reducing medical 
errors, and increasing patient 
satisfaction. This can lead to 
a positive reputation for the 
organization, increased patient 
confidence, and improvements in 
health outcomes.

Can you 
describe the 
importance of 
health literacy 
to individuals, 
health 
systems and 
institutions?

Health literacy can help 
individuals make informed 
decisions about their own 
health, leading to better 
health outcomes and 
improved quality of life. It can 
also enable them to navigate 
the healthcare system, 
communicate effectively with 
healthcare providers, and 
manage their health more 
effectively.

Health literacy is important 
for the effective delivery 
of healthcare services. 
When patients have a good 
understanding of their 
health conditions and 
treatment options, they 
are more likely to adhere 
to treatment plans, which 
can lead to better health 
outcomes and reduced 
healthcare costs. Health 
literacy is also important for 
reducing health disparities 
and promoting health equity.

Health literacy is important for 
a wide range of institutions, 
including government agencies, 
healthcare providers, and 
educational institutions. By 
promoting health literacy, these 
institutions can help individuals 
become more engaged in their 
own health, improve healthcare 
outcomes, and reduce healthcare 
costs. They can also help to reduce 
health disparities and promote 
health equity, which is important 
for achieving overall public health 
goals

Source: Author.
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Challenges in promoting 
health literacy

Figure 1. Main challenges of promoting health literacy highlighted by ChatGPT and strategies to address each 
challenge.

Source: Author.

Strategies to promote 
health literacy

Provide clear information using simple 
language

Train/educate health professionals and 
patients to improve health communication

Consider cultural and socioeconomic 
differences between individuals and groups

Language and cultural barriers

Socioeconomic disparities

Cognitive limitations or lack of literacy skills

Ensure widescale access to quality 
informationLimited access to health information

Complexity of information/language

Information overload/excess of information

Lack of trust in the health system

a) the need for greater investment in health 
literacy education programs; b) the need to im-
prove health communication programs and poli-
cies; c) the need to culturally adapt public health 
policies to the needs of different individuals and 
groups; and d) the need to engage the communi-
ty in policy-making processes.

The response to the question using the term 
“literacia em saúde” also identified the need to 
promote information and communication tech-
nologies within the scope of health policy mak-
ing. When “literacia em saúde” was replaced by 
“alfabetização em saúde”, the response also in-
cluded the need for greater investment in tech-
nology and the need to broaden understanding 
of health, considering social and environmental 
aspects within the scope of public policy mak-
ing. And when the term “literacia em saúde” was 
replaced by “letramento em saúde”, the response 
also included the need to promote health litera-
cy among traditionally vulnerable groups due to 
ethic, racial and gender issues.

In the response to the question in English, in 
addition to the points of convergence mentioned 
above, ChatGPT mentioned the need to promote 
digital health literacy and tackle health disparities. 
The points of convergence and divergence in the 
responses to Question 5 are shown in Figure 2.

Discussion

Our findings reveal the potential of the use of 
AI-based technologies for academic writing, par-
ticularly for text on emerging themes in Brazil 
such as health literacy. The results are discussed 
below from three perspectives: a technological 
perspective; an academic perspective; and ethical 
perspective.

From a technological perspective, the an-
nouncement of the creation and wide availability 
of ChatGPT for testing at the end of 2022 was a 
milestone for the incorporation of technologies 
into the academic world, just as Google was a leap 
forward in the search for information on a wide 
range of topics, including academic knowledge12. 
With a user-friendly interface (chat format), easy 
to navigate and providing wide and unrestricted 
access (all you need to do is provide an email ad-
dress on the developer’s website), ChatGPT has 
the potential to become another technology tool 
to be incorporated into academia on a global 
scale. This is despite the risk of representing an 
ethically reprehensible shortcut in the process 
of constructing and disseminating academic 
knowledge15 due to the nature and sophistication 
of the technology, as discussed below.
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While AI-based tools used to analyze large 
volumes of data (big data) and develop forecasts 
and project trends are being incorporated by ac-
ademia and acknowledged as strategies to con-
struct scientific knowledge in various areas17,18, 
including the field of health19,20, their use to gen-
erate “original” text, images and graphs used in 
publications raises a series of questions about 
the integrity of the knowledge generated, both in 
terms of the reliability of the responses and ethi-
cal aspects of authorship.

Although the use of AI to generate “natu-
ral-like language” text is not a recent discovery 
and ChatGPT is not the first tool of its kind to of-
fer this resource to the academic community21,22, 
its widespread availability and fast-growing user 
base around the globe raises the need to assess 
the potential of incorporating the tool into the 
day-to-day functioning of universities, research 
institutions, schools and training institutions for 
use by students, teachers, researchers and knowl-
edge disseminators alike23. 

Our findings revealed technological advances 
in the tool, which, in response to the five ques-
tions, generated coherent text that was consistent 

with state-of-the-art literature, producing sen-
tence structures and formatting that could very 
well be the product of an academic study in a de-
gree or post-graduate setting. However, the tool 
provided some information that has been super-
seded by advances in knowledge about the topic 
and showed some inconsistencies, such as tracing 
the origin of the concept of health literacy (and 
its variations in Portuguese) back to the 1970s 
rather than the 1990s, when the term was actu-
ally coined and incorporated into knowledge and 
practices in countries like the United States, Can-
ada and Australia1. This is probably because the 
tool’s algorithms are influenced by the large vol-
ume of studies on literacy and functional literacy 
(the ability to develop oral and written language 
skills), as well as by studies in the field of health 
conducted after the emergence of discussions 
about health promotion and the social medicine 
movement, which resulted in the Alma-Ata con-
ference (1978) and the Ottawa Charter (1986)24. 

It is therefore evident that the tool was influ-
enced by the large volume of information pub-
lished about these historical milestones, which 
strongly influenced the field of Public Health. 

Figure 2. Convergent and divergent points related to the prospects identified by ChatGPT for improving public 
policies on health literacy in a post-pandemic context.

Source: Author.
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The influence of big data on the accuracy of the 
responses generated by ChatGPT is also ob-
served in the scope of factors associated with the 
concept in English (health literacy) and the use 
of “alfabetização em saúde” in place of “literacia 
em saúde” or “letramento em saúde”. It was ex-
pected, and anticipated by the study design, that 
the responses to the questions in English would 
be more comprehensive, because most of the ac-
ademic and non-academic literature on health 
literacy is in this language. 

However, the responses to the questions us-
ing the term “alfabetização em saúde” were also 
more comprehensive. This reveals a conceptual 
inconsistency, because the term alfabetização em 
saúde is more limited and has been superseded in 
academic literature in Portuguese1,9, in which the 
main terms used are literacia em saúde (mainly 
in Portugal) and letramento em saúde (mainly 
in Brazil, being the only term registered in the 
Health Sciences Descriptors)6. Some authors sug-
gest that this phenomenon constitutes bias that 
favors the quantitative to the detriment of qual-
itative in an environment where algorithms are 
trained using the number of occurrences and ob-
served trends in available knowledge bases13,20,22. 

Also from a technological perspective, a posi-
tive point is the fact that, in response to Question 
3 (What are the main challenges in promoting 
health literacy?), the tool generated not only a list 
of challenges but also some paths towards tack-
ling them. This is what some authors describe as 
the process of algorithm “learning” in AI tools to 
produce natural-like language text17,18,21.

From an academic perspective, it is import-
ant to highlight the huge potential of ChatGPT as 
a tool for students, teachers and researchers, who 
are under increasing pressure to publish study 
results. Several authors have drawn attention to 
the risks of so-called “academic productivism”, 
associated with the need to meet increasingly 
rigorous quantitative output target, generating 
evaluation indicators that determine, for exam-
ple, access to funding, career progression, the 
accreditation of post-graduate programs and as-
signing of titles25,26.

Against this backdrop of academic output 
metrics and pressure to publish, “shortcuts” are 
constantly made available to academic authors, 
who, based on ethical and moral values, need to 
consider the implications of using these resourc-
es for the integrity of their work and career. A 
large part of these shortcuts constitute academ-
ic misconduct, including falsification of results, 

fabrication of data and plagiarism. The latter is 
the most common type of misconduct in the aca-
demic world27 and has been the object of growing 
attention and care in peer review processes and 
the publication of academic papers28.

Characterizing plagiarism as misconduct 
is no easy task. Even an undergraduate student 
starting out in the academic world without any 
prior article writing experience knows that copy-
ing another author’s words without citation is 
fraud. However, when an experienced post-grad-
uate student or professor uses AI to produce 
“original” text from responses to questions put to 
tools such as ChatGPT, the concept of plagiarism 
is resignified, requiring a broader lens to assess 
the integrity of academic output.

According to H. Holden Thorp, edi-
tor-in-chief of the Science family of journals, the 
potential effects of ChatGPT on writing scientific 
papers is worrisome. In an editorial of the jour-
nal Science – one of the most prestigious in the 
academic world – in January 2023, he reveals that 
in a recent study abstracts created by ChatGPT 
were submitted to a select and experienced group 
of academic reviewers, who only detected 63% of 
these fakes15. 

In light of the above, and considering the eth-
ical implications related to the integrity of knowl-
edge generated by AI, the Science family of jour-
nals updated its editorial policy in January 2023, 
reinforcing the understanding that “original” text 
does not include text produced (fully or in part) 
by ChatGPT and that the use of content gener-
ated by AI is plagiarism and not the product of 
the author’s ideas, reflections and opinions. On 
an even more unequivocal note, the updated pol-
icy specifies that text generated by ChatGPT (or 
any other AI tool) cannot be used in any article 
submitted to the family of journals, nor can fig-
ures, images, or graphics be the products of such 
tools15.

Along similar lines, Springer Nature, which 
includes the equally prestigious journal Nature, 
also published an editorial in January 202329 
stating that tools such as ChatGPT are a threat 
to transparent science. As a result, the group cre-
ated a set of ground rules for their use, including 
that ChatGPT (or any other AI tool) will not be 
accepted as a credited author and that the use of 
these tools should be documented in the meth-
ods or acknowledgements sections.

It is expected that in coming months other ed-
itorial groups will also update their editorial pol-
icies to address the limits of using tools such as 
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ChatGPT. This is reason to believe that the debate 
surrounding the use of AI tools and its implica-
tions is still in its infancy, requiring an update and 
review of the situation in the near future. 

Conclusions

This study uncovers some important evidence on 
the potential and, not always positive, repercus-
sions of the use of AI tools for academic writing 
based on the analysis of responses to questions 
put to ChatGPT about an emerging theme in the 
relevant literature in Portuguese: health literacy. 
From a technological perspective, the findings 
show that AI-based tools that generate natu-
ral-like language text are well developed and that, 
by offering unrestricted access to a tool (albeit as 
a research preview) featuring a simple and intu-
itive interface, ChatGPT has major potential for 
dissemination and use in academic settings. This 
is especially the case considering the extreme 
pressure caused by the need to meet increasing-
ly rigorous academic output targets, which ends 
up leading to the subalternation of teachers, re-
searchers and students.

From an academic perspective, this so-called 
productivism in the academic world ends up 
leading an increasing number of researchers 
and knowledge disseminators to seek shortcuts 
or resources that enable them to meet academ-
ic output targets, where publications in indexed 

journals are among those obtaining the highest 
index score. The phenomenon of academic pro-
ductivism is thus associated with a growing trend 
in professional misconduct, especially when it 
comes to plagiarism. In an environment highly 
mediated by technologies, including large da-
tabases with unrestricted internet access, the 
process of producing and publishing academic 
papers is increasingly subject to fraud, leading 
editorial groups and academic institutions to 
adopt rigorous measures to identify and curb 
misconduct such as plagiarism, falsification and 
fabrication of data.

Based on our results, the novelty presented 
here and discussed from three standpoints, in-
cluding and ethical perspective, is the fact that 
tools that generate natural-like language text 
such as ChatGPT produce “original” text based 
on the analysis of large volumes of information 
using AI-trained algorithms. Our results show 
that even for an emerging topic in relevant liter-
ature in the Portuguese, it was possible to gen-
erate coherent and structured texts, based on 
five simple guiding questions. The findings also 
reveal the need to take a more careful look at the 
scientific knowledge production and dissemina-
tion process around the globe. Finally, this anal-
ysis also highlights the need to develop skills and 
competencies to better understand the rationale, 
limits and ethical implications interwoven into 
the academic writing and knowledge dissemina-
tion process.
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