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Abstract

Introduction: Artificial intelligence has presented exponential growth in medicine. The ChatGPT language model has been
highlighted as a possible source of patient information. This study evaluates the reliability and readability of ChatGPT-gen-
erated patient information on chronic diseases in Spanish.

Methods: Questions frequently asked by patients on the internet about diabetes mellitus, heart failure, rheumatoid arthritis (RA),
chronic kidney disease (CKD), and systemic lupus erythematosus (SLE)were submitted to ChatGPT. Reliabilitywas assessed by rating
responses as (1) comprehensive, (2) correct but inadequate, (3) some correct and some incorrect, (4) completely incorrect, and
divided between “good” (1 and 2) and “bad” (3 and 4). Readability was evaluated with the adapted Flesch and Szigriszt formulas.

Results: And 71.67% of the answers were “good,” with none qualified as “completely incorrect.” Better reliability was
observed in questions on diabetes and RA versus heart failure (p= 0.02). In readability, responses were “moderately diffi-
cult” (54.73, interquartile range (IQR) 51.59–58.58), with better results for CKD (median 56.1, IQR 53.5–59.1) and RA (56.4, IQR
53.7–60.7), than for heart failure responses (median 50.6, IQR 46.3–53.8).

Conclusion: Our study suggests that the ChatGPT tool can be a reliable source of information in spanish for patients with
chronic diseases with different reliability for some of them, however, it needs to improve the readability of its answers
to be recommended as a useful tool for patients.
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Introduction
Artificial intelligence (AI) has shown a remarkable growth
since its conceptualization in 1950, being an emerging
technology with applications in different fields such as
medicine.1,2 In the last decade, the development of
machine learning has given way to language models such
as Open AI’s recently launched pretrained generative
chatbot: ChatGPT. AI-based language models are promis-
ing tools in medicine given their wide availability, ability
to integrate information and automate activities, which
could improve the screening, diagnosis, and treatment of
different diseases.3

Currently, patients are often looking for information
about their diseases on the Internet through search engines
such as Google. It is known that up to 75% of patients with
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chronic diseases are taking decisions related to their patholo-
gies based on information found on the Internet.4 However,
recent studies have shown that the use of tools such as
ChatGPT has been associated with positive user experiences
in obtaining answers about their pathologies,5 so a rapid
growth in its use is expected.

Experts in hepatopathies and bariatric surgery have eval-
uated the reliability and reproducibility of information gen-
erated by ChatGPT in English, highlighting its usefulness
for patients.6,7 However, to our knowledge, there are no
studies that have evaluated the information provided by lan-
guage models such as ChatGPT in chronic diseases or any
other specific conditions to provide medical information to
patients in Spanish.

The aim of this study is to evaluate the reliability and read-
ability in Spanish of the information presented by ChatGPT
for patients on different chronic diseases such as diabetesmel-
litus, heart failure, rheumatoid arthritis (RA), chronic kidney
disease (CKD), and systemic lupus erythematosus (SLE).

Methods

Data collection

An analytical cross-sectional observational study was con-
ducted, with the aim of evaluating the reliability and readabil-
ity in Spanish of the information provided by ChatGPT. The
STROBE checklist for cross-sectional studies was used to
guide the report. No informed consent was required given
the nature of the study. Questions frequently asked by patients
on health forums, social media (Facebook, Twitter/X), and
search engines such as Google about general data, diagnosis,
nonpharmacological and pharmacological treatment, and
complications, were included. Questions with ambiguity,
unverifiable information, no clear or objective answer were
excluded. Twelve questions standardized by the researchers
were selected to be applied to the five chronic diseases
included in the study (Supplemental Table 1). The questions
were classified into five categories: (1) general information
about the disease; (2) diagnosis; (3) nonpharmacological treat-
ment; (4) pharmacological treatment; and (5) complications
(Supplemental Table 1). The studywas considered an investi-
gationwithout risk andwas approved by the ethics committee
of the Pontificia Universidad Javeriana (FM-CIE-0533-23).

ChatGPT response generation

ChatGPT is a natural language processing model, released for
public use in November 2022. With data obtained from web
sources, books, and scientific articles until 2021, the model
generates answers in a conversational manner, incorporating
user feedback, and correction.5,6 The ChatGPT’s Free
Research Preview (May 12 version) was used to generate the
questions. A user was created in “incognito mode” for the
present study. Each question was asked separately and

independently using the “New Chat” function. The first
response generated by the chatbot was considered for
grading, with no response regeneration.

Response evaluation

The generated responseswere independently evaluated by two
internal medicine physicians (MJS andMMB). The reliability
of the answerswasevaluatedbyascaleused inprevious studies
tograde the informationgeneratedbyChatGPT6,7: (1) compre-
hensive (similar to an answer that a specialist in the subject
would give); (2) correct but inadequate (accurate but incom-
plete information, missing some important information); (3)
some correct and some incorrect; and (4) Completely incor-
rect.7,8 An evaluation of the interobserver correlation of the
answerswas carried outwith Cohen’s kappa coefficient, deter-
mining a fair agreement (0.2241; CI 0.13–0.32), and therefore
a consensual qualification was generated among the investiga-
tors in the ratings with differences.

Finally, the readability of the answers generatedwas eval-
uated bymeans of the Flesch formula adapted to Spanish and
the Flesch-Szigriszt readability formula,9,10 which evaluate
the legibility of health information for patients.

Statistical analysis

We computed the sample size required to detect discordant
proportions of 0.1 and 0.3 (delta 0.2) for a two-sample
paired-proportions test, with 80% power using a two-sided
test and 5% significance level. The calculated sample size
was 60 questions, 12 for each disease.

Proportions of reliability ratings were determined for each
answer category and for each disease. To synthesize the infor-
mation, the ratings were dichotomized as “good” (“compre-
hensive” or “correct but inadequate”) or “bad” (“some
correct and some incorrect” or “completely incorrect”). For
readability, median and interquartile ranges are presented
since the distribution of their data was not normal according
to the Shapiro-Wilk test.

Significant differences between the “good” answers by
disease and by answer category were determined using the
chi-square test. TheKruskal-Wallis testwas used for compari-
son of readability between the different diseases and categor-
ies of answers.Valuesofp < 0.05were considered statistically
significant. The statistical program Stata (16.1, StataCorp
LLC, College Station, TX, USA) was used for the analysis.

Results

Reliability

Of the 60 generated responses by ChatGPT, 41.6% were
top rated as “comprehensive,” and 71.67% were considered
“good.”Within the answers analyzed, there were none rated
as “completely incorrect.” Regarding the evaluation by
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disease, RA obtained the highest ratings, while CKD and
heart failure received the lowest ratings, as shown in
Figure 1. Furthermore, a statistically significant difference
was observed in the performance of ChatGPT in generating
answers considered “good” for questions related to diabetes
and rheumatoid arthritis, compared to heart failure ques-
tions (83% vs. 50%, p= 0.02), as shown in Table 1.

In terms of question categories, ChatGPT showed super-
ior performance in the pharmacological treatment category,

with 80% of answers rated as “good.” On the other hand,
inferior performance was evidenced in the diagnosis and
complications categories, with 60% of answers rated as
“good.”

Readability

The readability level on the information provided by
ChatGPT to on chronic diseases was evaluated. Using

Figure 1. Qualification of responses generated by ChatGPT about chronic diseases.

Table 1. Reliability rating of ChatGPT-generated responses rated as “good” (“comprehensive” or “correct but inadequate”).

Chronic disease

Diabetes,
n= 12

Heart failure,
n= 12

CKD,
n= 12

Rheumatoid
arthritis, n= 12

SLE,
n= 12

Total by category,
n (%)b

Category

General information, n= 4a (%) 3 (75) 3 (75) 3 (75) 3 (75) 3 (75) 15 (75)

Diagnosis, n= 2a (%) 1 (50) 0 (0%) 1 (50) 2 (100) 2 (100) 6 (60)

Nonpharmacological treatment,
n= 2a (%)

2 (100) 1 (50) 2 (100) 1 (50) 1 (50) 7 (70)

Pharmacological treatment,
n= 3a (%)

3 (100) 2 (66.7) 2 (66.7) 3 (100) 2 (66.7) 12 (80)

Complications, n= 1a (%) 1 (100) 0 (0) 0 (0) 1 (100) 1 (100) 3 (60)

Total by disease, n (%) 10 (83.3) 6 (50) 8 (66.6) 10 (83.3) 9 (75)

aResponses in the category by disease.
bPercentage in relation to the total questions in the category.
CKD= chronic kidney disease; SLE= systemic lupus erythematosus.
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Fleshner’s formula adapted to Spanish, a median readability
of 54.73 (interquartile range (IQR) 51.59–58.58) was
obtained for the total set of answers generated by ChatGPT,
being classified as “moderately difficult.”

When evaluated by disease, better readability was obtained
for the answersonCKD(median56.1, IQR53.5–59.1) andRA
(56.4, IQR 53.7–60.7), than for the answers on heart failure
(median 50.6, IQR 46.3–53.8) as shown in Table 2, a differ-
ence that was statistically significant (p= 0.016).

Evaluation by categories showed a higher readability for
diagnosis than for complications (median 60.4, IQR 58.2–
65–2 vs 51.6, IQR 51.3–53.9, p= 0.005).

When assessing the readability with the Szigriszt perspi-
cuity formula, similar results were shown when assessed by
diseases, with a better readability for CKD and RA when
compared to heart failure (p= 0.022); and by categories,
showing better readability for diagnosis and lower for com-
plications (p= 0.006) (Supplemental Table 2).

Discussion
To our knowledge, this is the first study to evaluate the infor-
mation generated by an AI-based language model for
patients, in Spanish language. In addition, it is the first
study to compare the generated responses by ChatGPT for
different chronic diseases. Our study suggests that most of
the answers generated responses by ChatGPT are considered
“good,” with none qualified as “completely incorrect,”
Additionally, we found differences among the chronic dis-
eases evaluated, being better for RA. Notably, the generated
responses are generally not properly readable.

Search engines such asGoogle and social networks such as
YouTube and Facebook have become widely used resources
by patients in search of information about their health condi-
tion, with high variability in the quality of information found
through these media,11–14 and often with a low readabil-
ity.15,16 Given the possibility that AI-based language process-
ing models may improve the accessibility of information for
patients, we decided to evaluate the information provided
by ChatGPT on chronic diseases.

The responses generatedbyChatGPTwere assessed by two
investigators who rated them independently. Aweak concord-
ance between the ratings was found, indicating that healthcare
professionals may differ on what information should be con-
veyed to patients. This highlights the importance of providing
recommendations not only regarding clinical practice, but also
the way information should be presented to patients. We
emphasize that the presentation of information may vary
depending on the audience to which is presented.

In our study, the majority of answers were rated as
“good,” similar tofindings in studies that evaluated the infor-
mation provided on liver disease and bariatric surgery in
English with 79.1% and 86.8%, respectively.6,7 Given the
importance and benefits of health literacy, our results
suggest that AI-based languages are resources that would
allow the patients to obtain accurate and personalized infor-
mation about their condition. ChatGPT can therefore provide
a tool to improve access to potentially reliable and accurate
information about chronic conditions.

Responses generated on diabetes and RA were better
qualified especially in terms of pharmacological and non-
pharmacological treatment (100% of “good” answers).

Table 2. Fleshner readability rating of chronic disease ChatGPT responses.

Chronic disease median (IQR)

Diabetes,
n= 12

Heart failure,
n= 12 CKD, n= 12

Rheumatoid
arthritis, n= 12 SLE, n= 12

Total by category,
median (IQR)

Category, median (IQR)

General information 56.5 (54.5–58.1) 51.1 (43.1–53.3) 57.0 (54.3–63.8) 60.8 (50.5–62.4) 56.0 (53.1–59.9) 55.2 (53.1–59.4)

Diagnosis 68.3 (60.5–76.1) 54.5(50.8–58.2) 62.8 (58.6–67.0) 60.7 (60.2–61.2) 60.4 (55.7–65.2) 60.4 (58.2–65–2)

Nonpharmacological
treatment

44.4 (34.2–54.1) 45.5(37.5–53.5) 53.7(51.1–56.4) 54.7(54.4–55.1) 51.3(47.6–55.0) 53.8 (47.6–55.0)

Pharmacological
treatment

55.6(53.6–55.7) 47.9(44.7–54.5) 55.8(50.9–59.6) 54.0(53.4–57.6) 51.4(47.5–58.7) 54.0 (50.9–55.8)

Complications 56.2 50.4 53.8 51.6 51.3 51.6 (51.3–53.9)

Total by disease 55.6 (54.1–58.1) 50.6 (46.3–53.8) 56.1 (53.5–59.1) 56.4 (53.7–60.7) 54.1 (51.4–58.8)

CKD= chronic kidney disease; IQR= interquartile range; SLE= systemic lupus erythematosus.
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Although these diseases differ in terms of prevalence, diag-
nosis and treatment, the answers were more accurate, better
explained and based on the best available evidence. The
answers with the lowest qualification were on heart
failure, especially in diagnosis and complications categories
(0% of “good” answers). We noted that these answers were
more generic, being unspecific and outdated even for the
year 2021, the date by which the data used by ChatGPT
has been updated,6 which may lead to a delay in considering
recent and innovative diagnostic alternatives. We also
found that the reliability is lower for information provided
on more prevalent chronic diseases such as heart failure
and CKD, that could be explained by the large amount of
information available in its databases about these diseases.
We hypothesize that such a high volume of information
may hinder the process of selecting and filtering the infor-
mation that will finally be delivered to the patient.

Regarding the categories of answers, the chatbot pre-
sents a better performance in the category of pharmaco-
logical treatment (80% of “good” answers), being inferior
in the categories of diagnosis and complications (60% of
“good” answers). Such differences can be explained by
the fact that the tool occasionally presents outdated and cur-
rently unaccepted information, with incomplete answers
and even incorrect data in the latter categories. It is worth
noting that it frequently recommends the user to seek
advice from an expert in each disease, to adequately deter-
mine its diagnosis and individualized treatment.

On theother hand,we evaluated readabilitywith two avail-
able formulas that have been validated in Spanish. In general,
the tool provides answers with a readability rated as “moder-
ately difficult,” which differs from the recommendations for
readability of medical information in Spanish,17 something
that should be considered a limitation for recommending it
as a source of information for patients with chronic diseases.

The best readabilitywas obtained inCKDandRA, possibly
because these diseases use less complex and have a more
precisemedical terminology. In addition, we found significant
differences in readability by category, being higher for diagno-
sis and lower for complications,maybe because for the diagno-
sis of chronic diseases the tool uses well-defined and simpler
concepts compared to those used for complications.

It is important toconsider that therearedifferences in theper-
formance of ChatGPT depending on the language in which the
question is asked. Models as ChatGPT are capable of process-
ing and generating text in multiple languages to some extent,
although their performance tends to be better in the languages
they were trained on. Since this tool has been trained in
English and is mostly based on databases available in this lan-
guage, theanswers inSpanishcouldbe less accurate, asclarified
by its creators.6 A preliminary evaluation of ChatGPT for
machine translation in business topics, including translation
speed, multilingual translation, and translation robustness, by
Wenxiang et al., showed that ChatGPT competes with com-
mercial translation products (e.g. Google Translate) in high-

resource European languages, but lags far behind in distant or
low-resource languages.18 Although to date there are studies
that have evaluated the performance of the ChatGPT tool in
national medical validation exams in Japan, Brazil, and Spain
in their respective languages,19–21 there have been no studies
comparing the accuracy of the answers in English versus the
answers in Spanish in terms of medical information generated
by the tool. Additionally, we believe the use of the Roman
alphabet and European languages might yield different results
due to variations in linguistic structures and medical practices.
This area could be the subject of future research.

Another aspect that can influence the generated responses
is the way the question is formulated. It has been shown that
when typical consultation questions are asked in an objective
manner (e.g. how is the diagnosis of hypertensionmade?), the
information presented by the chatbot usually provides useful
answers that help both the patient and the health professional;
however, when questions are asked in a subjective or non-
specific manner (e.g. What do I take for high blood sugar?),
less individualized and accurate answers are obtained,8,22

which should be taken into account when evaluating the rec-
ommendation of this tool for patient education. Taking into
account that the standardized questions chosen by the investi-
gators were direct and carefully formulated, we consider that
our findings probably apply to a population with higher aca-
demic levels and with some basic knowledge about their
disease. This limitation is similar to the reported for patient
education materials developed by multiple medical associa-
tions where the readability is suboptimal, as showed by
Minh who found that those materials are written at a level
above the recommended sixth grade reading level recom-
mended by the Centers for Disease Control and National
Institutes of Health.17 Future research is needed to evaluate
the impact of the phrasing of questions and the educational
level in the reliability and readability of information.

Limitations and strengths

In the present study we highlight several strengths. First, it
includes questions and answers in Spanish, which has not
been previously evaluated. Second, we compared reliability
and readability, which provides a more complete view of the
performance, quality, and clarity of the tool for presenting
medical information on chronic diseases. Third, the different
questions were classified by categories, determining that
there are no significant differences between them. Also,
although a larger number of raters could offer a more compre-
hensive evaluation of the answers, our study has already
achieved a fair agreement between evaluators as mentioned
previously, whichwe believe demonstrate a solid level of con-
sensus in the assessments.

There are some limitations that we should mention. First,
we must recognize that ChatGPT is a tool in constant evo-
lution, so the answers may vary depending on the context,
the version of the AI, and the time at which the question is
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asked. Likewise, we should note that we only evaluated the
first answer generated by the chatbot, without considering
the “regenerated responses,” which could have omitted
information that was corrected or supplemented in subse-
quent answers. These aspects should be considered when
interpreting the results of our research.

It should also be noted as a limitation in our study that
the interpretation of the answers provided by ChatGPT is
made from the point of view of health personnel (physi-
cians), which could differ from the perception of patients,
where specific characteristics such as age and level of edu-
cation should be considered, as they could affect the degree
of understanding of the answers provided, as well as the
capacity and ability to use the tool. We must also consider
the differences in patients’ levels of health literacy, which
can vary between different populations and locations.
These characteristics should be evaluated in future research
to increase knowledge of the reliability of AI tools.

Finally, our study did not compare traditional search
engines to the use of ChatGPT. Those engines provide a
very extensive information, which becomes overwhelming to
patients, and makes it difficult to evaluate the reliability and
readability of content from those sources. Future research
should be conducted to compare factors such as accuracy, rele-
vance, and usability of information retrieval using ChatGPT
and traditional search engines.

Conclusions
Our study suggests that ChatGPT-generated responses on
chronic diseases have good reliability, with none qualified as
“completely incorrect.”However, there are differences in per-
formance according to disease type. The answers on diabetes
and RA evidenced better performance, with a lower score on
the heart failure answers. In terms of readability, we found
that the responses were rated as “moderately difficult,” with
heart failure answers being the most difficult to read.
Although ChatGPT can be a reliable source of information in
Spanish for patients with chronic diseases, the readability of
its answers should be improved to recommend it as a useful
patient education tool.
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