Comparative analysis of plain language summary abstracts:
generative artificial intelligence versus human medical writers

Introduction

Scientific abstracts, especially those in clinical medicine, are
routinely deemed “very difficult” to comprehend and are often
characterized by reading levels that are consistent with a college
education or beyond'?

Results
Standard Readability Metrics

The primary scientific abstracts had an overall mean
(standard deviation [SD]) readability score/US grade
approximation of 14.7 (1.7; college sophomore) across
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Figure 1. PLSAs developed by GenAl were more readable than primary
scientific abstracts or PLSAs developed by HMWs (lower=easier to read).
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Plain language summary abstracts (PLSAs) for scientific all scales, with the lowest mean result from the SMOG <
m publications serve as an important mechanism to relay research Index at 12.8 (0.12; high school senior) and the highest & = |
results in a more accessible way to audiences who may not have a from the Gunning Fog Index at 171 (0.21; college § | e
scientific background, including patients and caregivers34 graduate; Figure 1) - | . |
Regulatory agencies have recognized the importance of making e [he HMW PLSAs had an overall mean (SD) 5
clinical research more understandable and transparent to the readability score/US grade approximation of
general public by mandating lay summaries for risk management 13.7 (3.95; first-year college student) across all scales, automated  Guaning  Flesch-Kincaic SMOG T——
plans and clinical trial results>® ranging from 11.8 (3.0; high school junior; SMOG re?gggility Fog Index grade level Index Rgca)gratailgty
RN \Vith a clear need and increasing demand for PLSAS, generative Index) to 15.7 (4.1; college junior; Gunning Fog Index) Readability metric
- @ 4 artificial intelligence (GenAl) has emerged as a powerful tool with the e The GenAl PLSAs had an overall mean (SD)

capacity to accelerate PLSA development and promote the readability
and understanding of scientific communications for lay audiences’

Objective

= [0 assess whether GenAl could produce first-draft PLSAS

of comparable quality to those developed by human

readability score/US grade approximation of
8.9 (1.2; eighth grade) across all scales, ranging

from 74 (0.9; seventh grade; SMOG Index) to
10.1(0.8; high school sophomore; Gunning Fog Index)

Comprehensive Readability Assessment Scale

Overall, 22 medical writing professionals and
5 patients/patient advocates rated the PLSAs using
the comprehensive readability assessment scale

PLSA, plain language summary abstract; GenAl, generative artificial intelligence; HMW, human medical writer; SD, standard deviation.
The dashed line represents the recommended reading level for health information.

Figure 2. GenAl PLSAs achieved better comprehensive readability assessment
scale scores compared with HMW PLSAs when assessed by (A) medical
writing professionals and (B) patients/patient advocates (higher=better quality).
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medical writers (HMW ity 36—
edical writers ( S) e When rated by medical writing professionals on a readenily o
scale of 1to b, the overall mean (SD) score across compienensiolity S 40—
all items was 3.3 (0.5) for HMW PLSAs and 3.9 (O.7) - Jargon usage 30— I
Meth()ds for GenAl PLSAs (higher scores=better quality) = £ Clarity and flow 33—
« Two open-access articles that were published in 2021 and 2022 from - Comparing VMW PLSAs with GenAl PLSAS, the gy Indusonofkeydam T e
o . . . . . largest improvements were observed for jargon o & 30 |
distinct therapeutic areas (oncology and infectious disease), with 30 10.21vs 3.9 (05, inclusi e et 2 Accuracy 4.0 |
accompanying PLSAs, were identified via PubMed!2 usage (30 [0.2] vs 3.9 [0.0]), Inclusion of key data 25 AR —
! (2.9 [0.5] vs 3.9 [0.7]), and accuracy (3.0 [0.8] vs S @ B 4.0 |
— The PLSAs for these articles served as the HMW PLSA comparators 4.0 [0.7]; Figure 2A) when using GenAl 5 & Relevancy described T e——
— GenAl PLSAs were developed using a bespoke Al pipeline that e \When rated by patients/patient advocates, the mean 8" Proper grammar . —
incorporated task-specific coding, with the prompt specifying a target overall (SD) score across all items was 3.5 (0.3) for Actionability 35 ———
audience of “middle school students”; the primary scientific abstract HMW PLSAs and 4.1 (0.2) for GenAl PLSAs Empathy/understanding e
from each article served as Input _ Comparing HMW PLSAs with GenAl PLSAs, ! ; — T .

— The primary scientific abstracts, HMW PLSAs, and GenAl PLSAs are
available at the QR code in the top right corner

The primary scientific abstracts, HMW PLSAs, and GenAl PLSAs were

the largest improvements was observed for
jargon use (3.1[0.4] vs 4.0 [O]) and empathy/
understanding (2.9 [0.1] vs 4.0 [0.3]; Figure 2B)

Weighted mean score (SD)

B. Patients/patient advocates (n=5)

assessed using 5 standard readability metrics (automated readability index when using GenAl Readability e——
[ARI], Gunning Fog Index, Flesch-Kincaid grade level, Simple Measure of Unblinded Accuracv Assessment Comprehensibility | 35+
Gobbledygook [SMOG] Index, and Linsear Write Readability Formula)® y - . S— =4'3' |
" . . , e A content error was identified in both the HMW > Jargon usage | ' 40]
— All of these readability metlncsl ou.tput an approxmatel US grade level, with Pl SA and the GenAl PLSA related to COVID-19 = E Clarity and flow 3
lower scores/grade levels indicating that the content is easier to read ) o = -
| | | » — Inthe HMW PLSA, the phrase “COVID-19 virus S5 Inclusion of key data 0L
e The PLSAs were also scored by 2 blinded reviewer groups (medical writing was used despite the fact that the phrase would o8 Acouracy —
professionals and patients/patient advocates) via an online survey using have more accurately been written as “COVID-19 k= - 3.7 =+
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description of the findings’ relevance, proper grammar, actionability [ie, was described as "another type of virus” in a manner R ——
the information provided in a manner that readers could use it for informed that suggested it was distinct from SARS-CoV-2 cHONEBIL. 43—
decision making?], and empathy/understanding) on a 5-point Likert scale — The accuracy item scores for the HMW PLSA and =mpathy/understanding — =T
(I=very poor; 2=poor; 3=fair; 4=good; 5=excellent) the GenAl PLSA related to COVID-19 were similar 0 5 4 5

— For this scale, higher scores indicate better quality

Content accuracy was evaluated by an unblinded medical writing
professional trained in hematology and infectious diseases

LLimitations

Interpretation of results is limited by the small sample size of survey
participants, particularly the number of patients/patient advocates, and
the limited number of PLSAs evaluated

when rated by both medical writing professionals
(3.0 vs 3.5, respectively) and patients/patient
advocates (3.0 vs 3.6, respectively)

Conclusions

Weighted mean score (SD)

GenAl, generative artificial intelligence; PLSA, plain language summary abstract; HMW, human medical writer; SD, standard deviation.

In line with previous studies, GenAl PLSAs were consistently more readable across standard readability metrics compared with HMW PLSAs8

= On all but1of the comprehensive readability assessment scale items, medical writing professionals and patients/patient advocates rated

GenAl PLSAs higher (ie, with better quality outcomes) compared with HMW PLSAS

— When assessed by patients/patient advocates, the largest overall difference was observed in scores for the empathy/understanding
scale item, with GenAl PLSAs outperforming HMW PLSAs

= GenAl has the potential to increase the accessibility of scientific information through the rapid development of high-quality first-draft PLSAS;
secondary review by a medical writing professional remains a requirement due to known limitations associated with GenAl, including the
potential for the introduction of content errors™

In addition, the novel comprehensive readability assessment scale was
developed for this study and has not been validated
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