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Introduction
•	 Plain language summaries (PLS) are important to support accessibility 

of clinical data to as wide an audience as possible.
•	 A recent survey of format preferences of PLS in patients with chronic 

diseases (psoriasis, multiple sclerosis, or rheumatoid arthritis) 
suggests a preference for graphical summaries or medium-
complexity text.1

•	 There are also various guidelines for preparation of PLS. For greatest 
impact and equity for patients, the language and writing style of a PLS 
needs to be clear and understandable across a range of ages and 
education levels.

	– EU regulations advocate aiming for a reading age of 12 years  
and upwards.2 

	– ClinicalTrials.gov suggests aiming for a reading level of 6th–8th 
grade (approximate age range 11-14 years).3 

•	 We assessed PLS abstracts available on PubMed Central (PMC) to 
determine reading age and whether they followed these guidelines.

Methods
•	 We searched PMC for publications tagged for data-mining and 

identified as having a PLS or plain English summary abstract. 
	– The search was performed in July 2023 and restricted to a date 

range of 1 February 2019 to 31 December 2022.
•	 To measure readability, we used the Flesch-Kincaid calculator to 

estimate Reading Ease and Grade Level scores for each abstract. 
	– Simple Measure of Gobbledygook (SMOG) and Automated 

Readability were used to validate results.
	– The Python library was used to calculate each of these statistics 

from the abstract text (https://pypi.org/project/textstat/).
•	 We assessed whether journal choice (where there were ≥3 abstracts 

per journal) had an impact on estimated readability score.
•	 We also assessed whether inclusion of a patient author affected 

estimated readability score.
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Figure 2: Flesch-Kincaid reading Grade Level score for those journals 
with three or more PLS abstracts 
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Figure 3: Impact of patient authors on Grade Level
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Figure 1: Flesch-Kincaid Reading Ease and Grade Level scores for the 
1053 abstracts
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Conclusions
•	 Contrary to current guidance, most plain language summary abstracts available in PubMed Central had reading age >12 years. 
•	 Inclusion of a patient author reduced the average reading age of the plain language summaries.
•	 Publication professionals have a key role in supporting authors to develop accessible plain language summaries.

Results
•	 In total, 1053 PMC records met the search criteria between February 2019 

and December 2022. 
	– These were published in 67 different journals. 

•	 Based on Flesch-Kincaid: 
	– 	Mean Reading Ease score was 35.4 (defined as difficult to read; 

range –8.1 to 72.4).
	– 	Mean Grade Level score was 13.7 (equating to college level;  

range 6.7 to 25.6) (Figure 1). 

•	 In total, 1042 (99%) of the PLS abstracts were estimated to have a 
reading age of 8th grade or higher (≥13 years) and 1021 (97%) were 
estimated to have a reading age of 9th grade or higher (≥14 years). 

•	 SMOG score (mean 15.0; range 0–22.9) and Automated Readability score 
(mean 17.7; range 6.0–117.4) gave similar results. 

Limitations
•	 Consistent with standard practice for research of this type, only articles 

that were tagged for data-mining within PMC were assessed. It is 
possible that different results might have been obtained with wider 
inclusion criteria.

•	 We restricted the search to a 3-year period finishing in December 2022. 
As education increases on ensuring appropriate readability of PLS, 
accessibility for a broad audience may improve. 

•	 Given PLS have multiple target audiences, it is possible that some 
journals recommend higher reading age for their PLS.

A PLS of this poster can be 
found on the mobile-friendly 
website version of this poster 
via the QR code.

•	 For those journals (n=40) where there were three or more PLS abstracts 
picked up in the search, mean Flesch-Kincaid score by journal ranged 
from grade 10.2 (≥15 years) to college graduate (15.3) (Figure 2).

•	 Twenty-one PLS abstracts were identified via the affiliation field as 
having a patient author. 

	– The average Flesch-Kincaid score was 11.2 (≥16 years) with patient 
authors and 13.7 where patient authorship was not identified (Figure 3). 
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