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Evaluation of artificial intelligence-generated layperson’s

summaries from abstracts of vascular surgical scientific papers
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ABSTRACT
Background: This study aimed to assess the efficacy of ChatGPT 3.5, an artificial intelligence (AI) language model, in
generating readable and accurate layperson’s summaries from abstracts of vascular surgery studies.

Methods: Abstracts from four leading vascular surgery journals published between October 2023 and December 2023
were used. A ChatGPT prompt for developing layperson’s summaries was designed based on established methodology.
Readability measures and grade-level assessments were compared between original abstracts and ChatGPT-generated
summaries. Two vascular surgeons evaluated a randomized sample of ChatGPT summaries for clarity and correctness.
Readability scores of original abstracts were compared with ChatGPT-generated layperson’s summaries using a t test.
Moreover, a subanalysis based on abstract topics was performed. Cohen’s kappa assessed interrater reliability for accuracy
and clarity.

Results: One-hundred fifty papers were included in the database. Statistically significant differences were observed in
readability measures and grade-level assessments between original abstracts and AI-generated summaries, indicating
improved readability in the latter (mean Global Readability Score of 36.6 6 13.8 in the original abstract and of 50.5 6 11.1 in
the AI-generated summary; P < .001). This trend persisted across abstract topics and journals. Although one physician
found all summaries correct, the other noted inaccuracies in 32% of cases, with mean rating scores of 4.0 and 4.7,
respectively, and no interobserver agreement (k value ¼ �0.1).

Conclusions: ChatGPT demonstrates usefulness in producing patient-friendly summaries from scientific abstracts in
vascular surgery, although the accuracy and quality of AI-generated summaries warrant further scrutiny. (JVS-Vascular
Insights 2024;2:100107.)
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1,3
With the growing interest of the world’s population in
learning about news, novelties, and technological ad-
vances in the world of medicine and health, the ability
to make complex scientific research clear and accessible
becomes increasingly important.1 The European Union,
for example, specifically requires that all randomized
controlled trials (RCTs) be accompanied by a layperson’s
summary.2 Although there are numerous pointers and
strategies for making the summary simple, clear, read-
able, and understandable by an extremely large and
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diverse audience, recent studies show that layperson’s
summaries may not meet the recommended reading
level for medical literature.4 The use of artificial intelli-
gence (AI) and large language models (LLMs) has been
proposed as a tool to generate summaries from scientific
papers.5e8 Open AI’s ChatGPT9 is a LLM with the ability to
analyze data and provide accurate summaries of infor-
mation.10 The few data in the literature about the capa-
bility of ChatGPT to generate layperson summaries are
conflicting: Eppler et al5 demonstrated excellent results
in creating layperson summaries from abstracts of lead-
ing urological scientific journals, and Kuckelman et al6

showed that AI was effective in generating patient-
friendly summaries of musculoskeletal radiology reports.
In contrast, Hwang et al7 showed that AI-generated sum-
maries of abstracts from RCTs of various specialties, even
if more readable than the originals, had significantly
lower quality. Similarly, Haidar et al8 pointed out sub-
stantial unreliability and inaccuracy of ChatGPT-
generated summaries of information documents
created by the UK’s Vascular Society and reserved for pa-
tients with vascular disease of surgical interest.

Despite the relative abundance of papers on the topic,
to the best of our knowledge, there are no studies in the
1
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Table I. ChatGPT prompt used to write layperson’s sum-
maries from vascular scientific abstracts

Translate the preceding abstract into a layperson summary
that is understandable by or below a sixth-grade level,
incorporating the following elements if available

Population of subjects/participants

Aim of the study

Results of the study

Comments on outcome(s) of the study

Conclusion supported by the findings

Indication if follow-up studies are foreseen

Moreover, the summary should adhere to the subsequent
guidelines

Mean sentence length less than 20 words

Proportion of passive verbs <10%

Spell out any acronym

For any mention of medication, treatment, health-related outcome, or
anything else medically related that the general public or patient
might not understand, please explain it, put it in context, and/or
define it.

2 Dorigo et al JVS-Vascular Insights
2024
literature concerning the use of AI in creating layperson’s
summaries of the results of scientific works in the
vascular surgical field.
The aim of the present study was to evaluate the capa-

bility of ChatGPT in giving providers a tool to generate
summaries derived from vascular surgery studies for
those most pertinent to each patient. Moreover, we
compared ChatGPT’s proficiency in generating patient
summaries with those crafted by academic authors.
METHODS
Article selection. We collected the articles published

in four leading vascular surgery journals from October
2023 to December 2023. The selected journals were
the European Journal of Vascular and Endovascular
Surgery (Elsevier NV), the Journal of Vascular Surgery
(Elsevier NV), the Journal of Vascular Surgery Venous
and Lymphatics Disorders (Elsevier NV), and the Journal
of Endovascular Therapy (Sage Publishing). For consis-
tency assurance, the abstracts obtained were
cross-referenced with those documented in PubMed.
Editorials, commentaries, letters to editor, case reports
and short presentations, special communications, im-
age articles and historical articles were excluded from
the selection. The abstracts of the selected papers were
then exported into a Microsoft Excel database.

Prompt generation and layperson’s summary creation
using ChatGPT. To convert an original scientific abstract
input into a ChatGPT-generated layperson’s summary,
we followed themethod reported by Eppler et al.5 Briefly,
we created a prompt that enhances readability for the
general public while adhering to accuracy and clarity
standards outlined in the "Good Lay Summary Practice"
guidelines, endorsed by the Clinical Trials Expert Group
under the European Commission in 2021.3 Following
recommendations from the Irish National Adult Literacy
Agency and Plain English UK guidelines, the prompt was
designed to use language that is easily comprehensible.
This includesmaintaining amean sentence length of<20
words and ensuring that passive verbs constitute<10% of
the content.4 Moreover, we refined the prompt trying to
obtain the lowest possible variability, considering that
ChatGPT outputs are stochastic for inherent nature of
GPTs (generative pretrained transformers).9 The prompt is
presented in Table I. Also themethod for producing each
ChatGPT (version 3.5)-generated patient summary output
was borrowed from the above article.5 We established a
fresh ChatGPT window and transferred the original into
the ChatGPT window. Then we appended the "Layperson
prompt" after the abstract and pressed enter. We recor-
ded the duration it took for ChatGPT to generate the
output, from the moment of pressing enter until
completion and finally we transferred the layperson’s
summary output generated by ChatGPT into the data-
base. At the very beginning of our analysis, we generated
three layperson’s summaries for each abstract; however,
this procedure was stopped when noting that such an
iterative process did not improve any of the examined
metrics.

Assessment of readability. All measures of readability
and grade-level assessments (RR-GLIs) were computed
automatically using the Web FX tool, as conducted pre-
viously.4,5,8 This online platform provides evaluations such
as the Global Readability Score (GS), Flesch Reading Ease,
Flesch-Kincaid Grade Level, Gunning Fog Score, Smog
Index, Coleman-Liau Index (CLI), and Automated Read-
ability Index (ARI), which are widely recognized metrics.
The Flesch Reading Ease (which has equal values to the

GS) is based on a ranking scale from 0 to 100, with higher
values indicating higher readability, while the Flesch-
Kincaid Grade Level shows the required US education to
be able to understand a text. The Gunning Fog Score esti-
mates the years of formal education needed to compre-
hend text on the first reading, and the Smog Index
estimates the years of education a person needs to
comprehend writing. Finally, the CLI shows the US school
level a person needs to be to understand the text, and the
ARI is designed to measure how easy a text is to under-
stand. Although a higher score indicates easier readability
for GS and the Flesch-Kincaid Reading Ease, the other
indices correlate a lower score with easier readability.11

RR-GLIs were ascertained for both the ChatGPT layper-
son’s summary and the original abstract to facilitate
comparison.

Evaluation by physicians of the summaries. Two
vascular surgeons (M.D. and E.G.) belonging to two
different academic hospitals, with >10 year academic



Table II. Topics and characteristics of the included
abstracts

Topic No. (%) Review RCT

Cerebrovascular disease 9 (6)

Thoracic aorta disease 23 (15) 4

Abdominal aortic aneurysm 38 (25) 2

Peripheral artery obstructive
disease

38 (25) 3 1

Venous and lymphatic disease 26 (17.5) 5 1

Visceral artery disease 4 (3) 1

Vascular access for hemodialysis 5 (3.5)

Others 7 (5) 1

RCT, Randomized controlled trial.
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experience, independently reviewed a randomized se-
lection (15%) of ChatGPT-generated summaries for
clarity and correctness. They used a 5-point Likert scale to
rate the summary in comparison to the original abstract,
scoring the introduction, methods, results, and conclu-
sions based on how well they reflected the basic findings
and conclusions of the original study. The score rated
from 1 (completely inaccurate) to 5 (completely accu-
rate). A mean score of $4 was considered as the cut-off
to define the layperson’s summary accurate and
complete.

Statistical analysis. A comparison of readability scores
was undertaken between the original abstracts and
layperson summaries generated by ChatGPT, using a t
test. Inter-rater reliability for evaluating the accuracy
and clarity of the ChatGPT-generated summaries was
determined using Cohen’s k. The scores were presented
as means with standard deviations. A subanalysis of the
scores was conducted after dividing the abstracts ac-
cording to the generic topic they addressed. The issues
identified were as follows: cerebrovascular disease,
thoracic aorta disease, abdominal aortic aneurysm, pe-
ripheral artery obstructive disease, venous and lymphatic
disease, visceral artery disease, vascular access for he-
modialysis, and other topics (vascular trauma, basic sci-
ence research and health and university policy study). All
statistical analyses were conducted using SPSS software
(IBM, Armonk, NY). A significance level of <.05 (two-
tailed) was chosen to establish statistical significance.

RESULTS
Article characteristics. One-hundred fifty papers were

included in the database, 69 (46%) from the Journal of
Vascular Surgery, 36 (24%) from the European Journal
of Vascular and Endovascular Surgery, 26 (17%) form
the Journal of Endovascular Therapy, and 19 (13%) from
the Journal of Vascular Surgery Venous and Lymphatics
Disorders. Sixteen articles were reviews with or without
a meta-analysis, and two articles were subgroup ana-
lyses from previously published RCTs. We did not find any
article with a patient summary. In Table II, we report the
topics of the articles on the basis of the classification as
specified.

Readability and grade-level assessment results of the
ChatGPT-generated layperson’s summaries. The mean
time for ChatGPT to generate the layperson’s summary
was 7.5 6 1.3 seconds. The cumulative analysis of all 150
abstracts showed a statistically significant difference for
the majority of RR-GLIs between the ChatGPT-
generated layperson’s summaries and the original ab-
stracts (Table III), with a significant improvement of
readability and grade-level parameters among ChatGPT-
generated summaries. Only the CLI score was similar
between the two groups; the ARI score was higher in AI-
generated layperson summaries. The results remained
the same when analyzing the readability scores on the
basis of the topic of the abstract, except for papers
dealing with cerebrovascular disease, where, despite a
mild improvement of the GS for the ChatGPT-generated
summaries, we found a slight impairment of all other
indicators of readability and grade-level parameters in
comparison with the original abstract (Table IV). In
Table V, we report the results of the RR-GLIs on the basis
of the selected journal, without any significant differ-
ences with respect to the outcomes in the whole study
group.

Quality assessment of ChatGPT-generated layperson’s
summaries. There were significant interobserver differ-
ences in the evaluation of the correctness and clarity of
the selected generated output. The layperson’s sum-
maries were rated correct in 100% of the cases by a
physician, whereas the other physician found them not
correct (score <4) in 32% of the cases. The mean rates
for the whole summary were 4.0 6 0.5 and 4.7 (standard
error, 0.3), without any interobserver agreement (k
value ¼ �0.1). When separately analyzing the rating of
the sections of the layperson’s summaries, the mean
values provided by the two reviewers were 4.1 and 4.4
(P ¼ .09; k ¼ 22%) for the introduction, 3.8 and 4.7 (P ¼
.04; k ¼ �0.1) for the methods, 3.8 and 4.9 (P ¼ .2;
k ¼ �0.02) for the results, and 4.1 and 4.9 (P ¼ .3;
k ¼ �0.08) for the conclusions.

DISCUSSION
Readability of vascular surgical scientific literature.

The results of the present study show that the readability
of the scientific literature in the field of vascular surgery is
generally low, even in those parts, such as the abstract,
that are the gateway to the scientific paper being too
often the only part of the research to be read by the
nonspecialist (or nonphysician) audience and to be easily
accessible during web searches. In our study, the mean
value of the GS was 36.6, which is considered a value
applying to texts difficult to read. This is true not only



Table III. Readability scores of both original abstracts and
ChatGPT-generated layperson’s summaries

Readability
index

Original abstract,
mean 6 SD

ChatGPT sum-
mary, mean 6 SD

P
value

GS 36.6 6 13.8 50.5 6 11.1 <.001

Flesch reading
ease

36.6 6 13.8 50.5 6 11.1 <.001

Flesch-Kincaid
grade level

11.7 6 2.8 10.9 6 1.9 .01

Gunning Fog
score

14.5 6 2.9 13.7 6 2.4 .01

Smog index 10.6 6 2.1 9.8 6 1.8 .003

CLI 13.7 6 2.7 13.7 6 1.8 .8

ARI 9.3 6 3.8 11.8 6 2.1 <.001

ARI, Automated readability index; CLI, Coleman-Liau index; GS, Global
readability score; SD, standard deviation.
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for the vascular literature; similar results were reported in
urology.5 In the present study, we also analyzed the
readability of the abstracts referring to different vascular
topics, and we found that studies dealing with abdom-
inal aortic aneurysm and those discussing vascular
trauma, basic science research, and health and university
policy had the lowest readability (GS of approximately 25,
indicating a text very difficult to read and best under-
stood by university graduates).

Role of the AI in generating readable layperson’s
summaries. A significant point highlighted by our study
is that the use of LLMs proved useful in improving the
readability of scientific research results in the field of
vascular surgery, as summarized in the abstracts of pub-
lished papers. Indeed, the ChatGPT-generated layper-
son’s summaries showed an improvement in all the
indicators of readability and grade level parameters in
comparison with the original abstracts. The mean value
of GS in the layperson’s summaries was >50, which
represents the threshold to define a text fairly difficult to
read and it is in line with previously reported studies.5

However, these values are still far from those that iden-
tify texts that are easy to read and understand (usually
defined as GS values of >60), and this in some ways still
represents a limitation with which AI must contend.
Furthermore, by analyzing the performance of ChatGPT
according to the topic of the original abstract, it was
possible to identify some topics in which layperson’s
summaries, although improved in absolute readability,
still presented GS values of <50, thus remaining difficult
to read in a general sense. The values of ARI were even
worse than those of the original abstract: this metric as-
sesses the US grade level required to read a piece of text,
but, in contrast with the other formulas, rather than
counting syllables, it counts characters; moreover, it also
counts sentences, and this sets it apart from some other
formulas, to the point that in some studies this
parameter is not considered among those used to define
the readability of a text.7

Quality of the AI-generated layperson’s summaries. A
significant finding in the present study is, in our opinion,
the very low value of interobserver agreement recorded
when assessing the scientific correctness and clarity of
a random sample of ChatGPT-generated layperson’s
summaries. The two reviewers were both academic
physicians, with a large experience in scientific research
and in clinical activities, as well; yet, one of them
considered the layperson’s summaries to be correct,
clear, and well-matched to the original abstract, while
the other considered one-third of them to be insufficient,
thus deeming the quality of the information it provided
to be unacceptable. Specifically, the main differences
between the two reviewers’ assessments were in the
methods, results, and conclusions sections; some degree
of agreement can be detected in the introduction sec-
tion. This result, although, in our opinion relevant, must
still be evaluated in the light of the judging methods
used. For simplicity, we used a Likert scale, which prob-
ably does not guarantee sufficient objectivity in assessing
the accuracy of AI-generated texts. Hwang et al7 created
an overall quality score for analyzing AI-generated sum-
maries from RCTs, based on the adherence to the 18-
item CONSORT-A checklist.12 However, because this
score was constructed specifically to evaluate RCTs, it
was not consistently applicable to the abstracts analyzed
in our study.
In any case, this difference in the evaluation of the qual-

ity of the AI-generated layperson’s summaries somewhat
reflects the controversy in the literature, well-exemplified
in the works of Eppler et al,5 who emphasized the possi-
bility of using ChatGPT to create comprehensible and
precise summaries of scientific abstracts for patients,
and Hwang et al,7 who conversely showed that ChatGPT
performed inferiorly to the authors in generating good-
quality scientific abstracts.
Even if the difference we found among our two ob-

servers in the present study could depend on a different
scientific sensitivity or a possible underlying bias related
to distrust (or enthusiasm) toward the use of AI, it is, in
our opinion, worth noting. If the summaries have elicited
so many different impressions from two expert and
skilled physicians, one wonders what different and likely
contradictory messages they will be able to send to a
wide audience of ordinary citizens, who are completely
unaware of such complex and technical topics. In
contrast, it should be noted that, despite the lack of
agreement between the two reviewers, the average
score given to the layperson’s summaries was neverthe-
less $4 in both cases and, therefore, still sufficient.

Possible role of ChatGPT in the daily practice. On the
basis of our results, it is our opinion that AI should be



Table IV. Readability scores of both original abstracts and
ChatGPT layperson’s summaries on the basis of the topic

Readability index
per topic

Original ab-
stract, mean 6

SD

ChatGPT sum-
mary, mean 6

SD
P

value

Cerebrovascular
disease

GS 42.7 6 11.0 47.5 6 11.1 .05

Flesch reading
ease

42.7 6 11.0 47.5 6 11.1 .05

Flesch-Kincaid
grade level

10.5 6 2.0 11.7 6 2 .01

Gunning Fog
score

13.2 6 2.0 14.4 6 2 .04

Smog index 9,7 6 1.4 10.3 6 1.8 .1

CLI 12.8 6 2.5 13.5 6 1.6 .1

ARI 8 6 3.1 12.4 6 1.9 <.001

Thoracic aorta
disease

GS 34 6 11.9 52.1 6 8.8 <.001

Flesch Reading
ease

34 6 11.9 52.1 6 8.8 <.001

Flesch-Kincaid
grade level

12.2 6 2.6 10.8 6 2.5 .04

Gunning Fog
score

14.9 6 3.0 13.5 6 1.8 .08

Smog Index 11 6 2.1 9.6 6 1.4 .01

CLI 14.6 6 2.3 13.3 6 1.7 .02

ARI 10.4 6 3.6 11.7 6 2 .07

Abdominal aortic
aneurysm

GS 24.8 6 6.8 46.5 6 9.5 .008

Flesch reading
ease

24.8 6 6.8 46.5 6 9.5 .008

Flesch-Kincaid
grade level

13.6 6 2.0 11.7 6 1.9 .1

Gunning Fog
score

16.4 6 2.5 15 6 1.5 .1

Smog Index 11.8 6 1.6 11 6 1.3 .2

CLI 16.6 6 1.4 14 6 1.6 .03

ARI 12.1 6 3.1 12.6 6 3.1 .7

Peripheral artery
obstructive
disease

GS 33.5 6 15.0 49.2 6 10.1 <.001

Flesch reading
ease

33.5 6 15.0 49.2 6 10.1 <.001

Flesch-Kincaid
grade level

12.2 6 3.1 11.1 6 1.6 .04

Gunning Fog
score

15.1 6 3.0 13.9 6 1.9 .05

Smog Index 10.9 6 2.4 10.1 6 2.7 .08

CLI 13.9 6 2.8 14 6 1.8 .7

ARI 9.7 6 4.2 12.1 6 1.9 .004

(Continued)

Table IV. Continued.

Readability index
per topic

Original ab-
stract, mean 6

SD

ChatGPT sum-
mary, mean 6

SD
P

value

Venous and
lymphatic
disease

GS 39.4 6 13.5 56.1 6 11.2 <.001

Flesch Reading
Ease

39.4 6 13.5 56.1 6 11.2 <.001

Flesch-Kincaid
grade level

11.4 6 2.8 9.8 6 2 .04

Gunning Fog
score

14.4 6 2.7 12.4 6 2.6 .02

Smog Index 10.5 6 2.0 8.9 6 1.9 .01

CLI 13.1 6 2.6 13.4 6 2.0 .6

ARI 9.0 6 4.0 10.8 6 2.3 .06

Visceral artery
disease

GS 31.8 6 21.3 39 6 21 .3

Flesch reading
ease

31.8 6 21.3 39 6 21 .3

Flesch-Kincaid
grade level

13.3 6 5.2 12.7 6 4 .4

Gunning Fog
score

15.9 6 5.1 15.7 6 5.3 .8

Smog Index 11.6 6 3.6 11.3 6 3.8 .9

CLI 13.9 6 3.2 14.4 6 2.4 .8

ARI 11.3 6 7.1 12.8 6 4.2 .7

Vascular access for
hemodialysis

GS 37.1 6 10.8 54.2 6 9.9 .01

Flesch reading
ease

37.1 6 10.8 54.2 6 9.9 .01

Flesch-Kincaid
grade level

11.4 6 1.7 10 6 1.5 .08

Gunning Fog
score

14.4 6 2.2 12.6 6 1.6 .05

Smog Index 10.4 6 1.1 9.2 6 1.3 .09

CLI 12.8 6 2.0 13.4 6 1.6 .2

ARI 8.2 6 2.1 10.6 6 1.7 .08

Others

GS 24.8 6 6.8 46.5 6 9.5 .008

Flesch reading
ease

24.8 6 6.8 46.5 6 9.5 .008

Flesch-Kincaid
grade level

13.6 6 2.0 11.7 6 1.9 .06

Gunning Fog
score

16.4 6 2.5 15 6 1.5 .1

Smog Index 11.8 6 1.6 11 6 1.3 .2

CLI 16.6 6 1.4 14 6 1.6 .03

ARI 12.1 6 3.1 12.6 6 2.1 .7

ARI, Automated readability index; CLI, Coleman-Liau index; GS, Global
readability score; SD, standard deviation.
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Table V. Readability scores of both original abstracts and
ChatGPT layperson’s summaries on the basis of the
selected journals

Readability index per
topic

Original ab-
stract,

mean 6 SD

ChatGPT
summary,
mean 6 SD

P
value

European Journal of
Vascular and
Endovascular Surgery

GS 41.7 6 12.5 48.6 6 10.6 .01

Flesch reading ease 41.7 6 12.5 48.6 6 10.6 .01

Flesch-Kincaid grade
level

10.5 6 2.2 11.6 6 2.1 .01

Gunning Fog Score 13.3 6 2.3 14.6 6 2.5 .01

Smog Index 9.7 6 1.5 10.4 6 1.7 .04

CLI 12.8 6 2.5 13.6 6 1.5 .07

ARI 7.7 6 2.9 12.5 6 2.2 <.001

Journal of Vascular
Surgery

GS 34 6 14.5 49.3 6 10.6 <.001

Flesch reading ease 34 6 14.5 49.3 6 10.6 <.001

Flesch-Kincaid grade
level

12.1 6 3 11.1 6 1.8 .002

Gunning Fog Score 14.8 6 3 13.8 6 2.2 .004

Smog Index 10.9 6 2.2 10 6 1.8 .005

CLI 14 6 2.9 13.9 6 1.8 .4

ARI 9.8 6 4.1 11.9 6 1.9 <.001

Journal of Endovascular
Therapy

GS 36.3 6 13.8 49.1 6 10.2 <.001

Flesch reading ease 36.3 6 13.8 49.1 6 10.2 <.001

Flesch-Kincaid grade
level

11.8 6 1.1 11.1 6 1.6 .2

Gunning Fog Score 15 6 2.9 14 6 1.7 .1

Smog Index 10.7 6 2.1 10 6 1.4 .1

CLI 14.3 6 2.5 13.7 6 1.8 .1

ARI 10 6 3.6 12 6 1.9 .03

Journal of Vascular
Surgery Venous and
Lymphatics Disorders

GS 36.7 6 11.5 60.1 6 10.1 <.001

Flesch reading ease 36.7 6 11.5 60.1 6 10.1 <.001

Flesch-Kincaid grade
level

12 6 2.5 9 6 1.7 <.001

Gunning Fog Score 14.9 6 2.6 11.3 6 1.9 <.001

Smog Index 10.9 6 2.1 8.1 6 1.5 <.001

CLI 13.4 6 2.3 12.8 6 2.1 .2

ARI 9.8 6 3.7 10 6 2.2 .4

ARI, Automated readability index; CLI, Coleman-Liau index; GS, Global
readability score; SD, standard deviation.
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used cautiously in disseminating the results of complex
scientific research, which is not easily interpretable and
may involve advanced technologies not commonly
understood by the general population. It is plausible
that the use of such tools could be very useful in making
simple, generic content accessible, which generally
regards the promotion and preservation of health in
the population. In fact, recently Mondal et al13 evalu-
ated the effectiveness of ChatGPT in providing answers
to patients’ queries about lifestyle-related diseases or
disorders and found that the responses were accurate
and provided adequate guidance for patient manage-
ment. Coraci et al14 emphasized the ability of the LLMs to
develop patient-directed evaluation tools and disease-
specific questionnaires. In contrast, Haidar et al,8 in the
only published article dealing with the role of AI in
disseminating knowledge about vascular surgery,
showed that AI-generated information about vascular
surgical procedures was poor in both the readability of
text and the quality of information, and confirmed the
primary role of vascular physicians in developing the
empowerment and the engagement of patients with
diseases requiring vascular interventions. Similar out-
comes were reported by Melissano et al15 with reference
to aortic disease. Moreover, Dhar et al16 found that
ChatGPT-generated postoperative instructions for pa-
tients after tonsillectomy provided eloquently written
inaccurate information, leading to patients using AI-
generated medical advice contrary to physician advice.
Therefore, careful monitoring by physicians and aca-
demics is absolutely necessary before disseminating AI-
generated specific medical guidance.
For such reasons, an attitude characterized by substan-

tial interest in this new technology, combined, however,
with a high degree of caution and scientific rigor, is in
our view even more necessary at a time in history
when, in the literature, papers are beginning to appear
comparing the role of humans vs AI in the writing of
cover letters and more or less extensive portions of clin-
ical notes and research papers.17,18 The large-scale diffu-
sion of AI in the health care world will inevitably tend
to shift the ethical dilemma19 of its use from how to pre-
serve academic integrity to the need to protect the citi-
zen and patient from receiving inaccurate, often
misleading, and sometimes dangerous information. It is
on this ground that future studies must move, to under-
stand how physicians would be most likely to use
ChatGPT in practice, and how it functions in both gener-
ating patient instructions for procedures and medica-
tions and making simple and understandable the
results of scientific advancements.

Limitations and strengths of the study. The main limi-
tation of this study is the use of the Version 3.5 of
ChatGPT; nowadays GPT-4 is available online at a
monthly cost ranging between $US20 and $US 25, and it
has been reported to outperform the previous version “to
create increasingly sophisticated and capable language
models,”10 even in accurately responding to complex
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vascular surgery questions.20 We opted for the free-to-
access version, because it may be available more easily
to patients and hence more likely to reflect the experi-
ences of people seeking information on vascular surgery
scientific studies through LLMs. Moreover, considering
that responses within the same version of ChatGPT
might vary slightly when queried on different occasions,
our scores could differ if queries were made at different
times. Another limit was that the quality assessment of
the AI-generated summaries was performed using a
Likert scale without directly relying on consolidated
recommended standards,7 as previously mentioned.
Finally, we used the English version of the ChatGPT, all
our generated summaries were in English, and the RR-
GLIs referred to the Anglo-Saxon (namely, American)
literature. This factor makes our study poorly applicable
to our daily practice in Italian hospitals. It is our aim to
enlarge the study by translating in Italian both the orig-
inal abstracts and the AI-generated layperson sum-
maries to test their readability in a large sample of Italian
citizens referring to our institutions. At this time, it is our
intention, in case of significant differences among ex-
perts in assessing the quality of AI-generated texts, to
find a third qualified reviewer and see who he/she aligns
with. Themain strength of the study is that it is the first to
analyze the effectiveness of AI in generating abstracts of
scientific papers from the field of vascular surgery;
moreover, we performed a deep analysis of the perfor-
mances of the ChatGPT-generated summaries on the
basis of the different treated topics, and this is again a
novelty in the scenario of papers dealing with the role of
AI in medical sciences.

CONCLUSIONS
This study demonstrates that ChatGPT is a useful tool for

creating readable, patient-friendly layperson summaries
from abstracts of scientific papers in the field of vascular
surgery, improving their readability andRR-GLIs. However,
the readability of AI-generated summaries remained in-
termediate and for no topic was the AI able to generate
summaries easy to read and to understand on the basis
of the RR-GLIs. Moreover, the level of accuracy, clarity,
and quality of the AI-generated layperson summaries
was controversial, in our opinionmaking the intermediary
role exercised by the physician between computer
outcome and patient still fundamental. Further studies
using more advanced versions of LLMs and standardized
criteria for quality assessment are necessary.
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