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ABSTRACT
Although access to scientific information has improved 
for the general public since the introduction of plain lan-
guage summaries (PLSs) and the open-access publishing 
movement, language barriers still impede the widespread 
dissemination of information. Most scientific articles are 
published in English language only, despite English speak-
ers comprising just 17% of the world’s population. Here we 
present a pilot analysis that aimed to compare the transla-
tion quality of PLSs and abstracts translated by a selected 
browser-based translation software. We translated abstracts 
and PLSs from 5 medical journal publications into French, 
German, Mandarin, and Slovenian using Google Translate. 
Four bilingual reviewers with a scientific background 
assessed the translation quality using pre-defined survey 
questions that covered the appropriateness of word/phrase 
selection, grammar, and clarity. We assessed the number of 
errors of each type and used a 5-point Likert scale to mea-
sure the impact of these errors on the meaning of the text. 
Translations of both PLSs and abstracts were considered 
accurate and readable, although PLSs scored higher across 
most measures. For overall accuracy, translated PLSs scored 
higher on the Likert scale than translated abstracts (mean, 
4.60 vs 4.30, respectively), with 60% of PLS translations con-
sidered to be “very accurate” compared with 45% of abstract 
translations. PLSs were also considered less likely to be 
misinterpreted (mean, 4.55 vs 4.25, respectively), with 60% 
of PLS translations compared with 45% of abstract transla-
tions reported as “definitely not” likely to be misinterpreted. 
Based on our findings, Google Translate potentially offers 
a quick and easy approach to translating scientific/medical 
information summaries for non-English speakers. However, 
before these articles can be translated, they must be discov-
erable by non-English speakers. Engagement and collabora-
tion with medical publishers are needed to improve access 
for non-English speakers, including provision and PubMed 
indexing of PLSs that can be translated easily.

PLAIN LANGUAGE SUMMARY
Articles that report results from scientific studies are 
often written in technical language that can be difficult to 
understand. Scientific articles usually begin with a short 
summary, called an abstract. Sometimes, plain language 
summaries (PLSs) are also available which are written using 
straightforward language. The aim of including a PLS is to 
make sure that the scientific information can be under-
stood easily by the general public. However, there is another 
language barrier that can make it difficult for people to 
read scientific articles: most are only written in English. 
Specialist services can be used to translate articles into 
other languages, but this can be expensive and time- 
consuming and so is not done often. In our study, we mea-
sured how well a free, online translation tool (Google 
Translate) could translate PLSs and abstracts from 5 
English-language articles into French, German, Mandarin, 
and Slovenian. Four people who spoke English and one of 
the 4 languages read the translations and answered a survey 
about the translation quality. Overall, translations of both 
PLSs and abstracts were accurate and easy to read, but PLS 
translations were slightly better than abstract translations 
across all the measures. The results of our study show that 
Google Translate offers a free, quick, and easy way to accu-
rately translate summaries of scientific information which 
could help people who do not speak English to understand 
the information. Importantly, before articles can be trans-
lated, non-English speakers need to be able to find them. To 
improve access to scientific articles, we suggest that scien-
tists work with publishers to increase the number of articles 
that have PLSs, and to make sure that these can be found 
easily by people who do not speak English.

BACKGROUND
Accessibility of scientific information is an ongoing topic of 
discussion. Most scientific articles are written in technical 
language, which is not easily understood by all readers and 
is a barrier to the widespread accessibility of scientific infor-
mation. In fact, evidence suggests that scientific literature 
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is becoming less easy to understand, with long words, long 
sentences, and jargon preventing easy comprehension.1 
This is counterintuitive given the current focus on making 
science accessible to all. The proportion of freely available 
scientific literature has continued to grow since open- 
access publishing was proposed 20 years ago,2,3 but if the 
average reader cannot easily understand the information, 
these efforts seem hollow. Plain language summaries (PLSs) 
offer a solution to this problem, and are increasingly popular 
with the aim of supporting nonspecialists (as well as time-
poor readers) to understand the content of research articles 
easily, thereby further enhancing research accessibility.1

	 Although the volume of freely available scientific liter-
ature is increasing, as well as the number of articles that 
include PLSs, the proportion of articles published in lan-
guages other than English is decreasing. In the early 1900s, 
around one-third of scientific articles were written in 
English.4 This had risen to around three-quarters of scientific 
articles published in English by 2013.4 However, around 83% 
of the world’s population is non-English speaking, leaving a 
huge accessibility gap for both lay people and the scientific 
community.4

	 To close this gap, there is a need to improve accessibil-
ity of medical information for non-English speaking physi-
cians, researchers, policymakers, patients, and caregivers. 
Physicians who do not speak English may be at a disadvan-
tage if they do not have timely access to important scientific 
information in their own language, for example results of clin-
ical trials. Physicians who speak English as a second language 
may also find it harder to understand5 or remember6 scientific 
information that they have read in English than information 

supplied in their native language. Even high-profile research 
funded by non-English speaking governments is likely to be 
published in English, limiting accessibility within its country 
of origin if no translation is provided.7

	 Although specialist translation services offer high-quality 
translations of scientific text, time and cost may be barriers 
for most individuals and organizations to get articles they 
want to read translated regularly. Browser-based translation 
tools offer the potential for quick, easy, and free-of-charge 
translation of scientific articles. Free translation tools are 
largely trained on nontechnical language rather than sci-
entific literature, and so may not translate scientific articles 
as clearly or accurately as plain language text.8 Although 
abstracts provide a convenient condensed summary of a  
scientific article’s content, most are written in highly- 
technical language. The rise in popularity of PLSs may  
therefore allow for enhanced access to scientific information 
for non-English speakers, provided that browser-based tools 
can accurately translate these summaries.  
	 In August 2022, we performed a pilot analysis compar-
ing the quality of translation of PLSs and scientific abstracts 
when carried out using a selected browser-based translation 
software. This analysis was presented as a poster at both the 
European and annual meetings of the International Society 
for Medical Publication Professionals (ISMPP) in 2023.9,10

METHODS
We selected 5 Ipsen-sponsored articles with accompanying 
PLSs for translation (Figure 1).11-15 Our decision to use arti-
cles and PLSs from a single source was designed to limit any 
impact of differences in the quality of written English in 

Figure 1. Study design. PLS, plain language summary.
aIpsen-sponsored publications were selected because they were readily accessible and known to have both abstracts and PLSs. 
bLanguages were selected as representative of some widely spoken language families, and because these were the native languages of 4 in-house bilingual employees. 
cOne reviewer per translated language. 
dUsing standardized assessments, reviewers judged the impact of each category on the meaning, understanding, and readability of translated text. 
e“Accuracy” and “likelihood of misinterpretation” were assessed using a 5-point Likert scale; 5 = highest accuracy and lowest likelihood of misinterpretation.
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original documents on the translations. All of the selected 
publications had utilized medical writing assistance, ensur-
ing that they were written in high-quality English.
	 Google Translate was used to translate the PLSs and 
abstracts into 4 languages that are representative of some 
widely-spoken language families (French, German, 
Mandarin, and Slovenian). Although other browser-based 
translation tools are available, we selected Google Translate 
because it is well known, free to use, and is incorporated in 
Google Chrome, the most widely-used Internet browser  
(as of July 2023).16

	 For each language, 1 bilingual reviewer with a scien-
tific background assessed the translation quality using pre-
defined survey questions that covered the appropriateness 
of word/phrase selection, grammar, and clarity. Reviewers 
assessed the number of errors of each type, and used a 
5-point Likert scale17 to measure the impact of these errors 
on the meaning of the text.

RESULTS
Word Selection
When assessed at the level of individual words, transla-
tions of PLSs and abstracts performed similarly (Figure 2). 
Inappropriate word insertion (0.2% vs 0.1% words), omis-
sion (0.2% vs 0.2%), and misspelling (0.05% vs 0.02%) rates 
were low in both translated PLSs and abstracts respectively, 
and most errors had little or no impact on the meaning of 
the text. However, translated PLSs had lower proportions of 
untranslated and mistranslated words than abstracts (both 
comparisons 0.6% vs 1.0%).

Phraseology
There were fewer incorrect phrase translations in translated 
PLSs than in translated abstracts (0.35 vs 0.41 errors/100 
words).

Grammar
Translated PLSs had similar rates of grammatical/syntax 
errors to abstracts, but a lower proportion of these errors 
was identified as having the potential to lead to misinterpre-
tation (17.2% vs 40%, respectively).

Clarity
On a 5-point Likert scale, translated PLS scored favorably 
compared with abstracts for overall translation accuracy 
(mean, 4.60 vs 4.30, respectively) and likelihood of misin-
terpretation (mean, 4.55 vs 4.25, respectively). For overall 
translation accuracy, the proportions of translations con-
sidered to be “very accurate” were 60% for PLSs and 45% for 
abstracts (Figure 3). Regarding how likely it was that transla-
tion errors would lead to misinterpretation of the informa-
tion, 60% of translated PLSs and 45% of translated abstracts 
were scored as “definitely not” likely to be misinterpreted 
(Figure 4).
	 There were no notable differences in results between 
different languages, although the sample size was not large 
enough to detect inter-language differences.

DISCUSSION
The language barrier is a big hurdle for information acces-
sibility in scientific publishing. One solution could be for 
English-language journals to provide alternative languages 
for abstracts. Nevertheless, there are many difficulties with 
this approach, not least the cost, workforce capacity, and 
expertise needed to review translations.

Figure 2. Translation errors (A. word selection and B. phraseology). 
PLS, plain language summary.
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Figure 3. Translation accuracy. None of the reviewers found the 
translated text of PLSs or abstracts in any language to be “inaccurate” 
or “very inaccurate.” PLS, plain language summary.
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	 If freely available tools can translate scientific informa-
tion clearly and accurately, non-English speakers could 
use these tools to read scientific abstracts in their own lan-
guage. Our pilot study showed that, although not perfectly, 
both plain language and technical language scientific 
information were considered accurate and readable when 
translated using Google Translate. PLSs scored higher 
across most measures, possibly owing to the inclusion of 
complex sentences, abbreviations, and scientific termi-
nology within the abstracts. However, the differences were 
generally small, and no statistical testing was conducted  
to establish whether the differences were statistically  
significant.
	 Based on comments provided by the bilingual reviewers 
in our study, there are potential considerations when writ-
ing PLSs and abstracts that may help to make the text more 
easily understood when translated via browser-based soft-
ware. Translations of text that used the active voice were 
more readable and natural than those that used the passive 
voice. Acronyms were not translated consistently; although 
Google Translate could often recognize an acronym when 
it was first defined, acronyms were often lost in transla-
tion when used subsequently, or when an “s” was added to 
create the plural form. Practical guidance has previously 
been given for creating PLSs that are accessible for layper-
sons,18,19 and a similar set of recommendations for creating 
translation-friendly summaries would go some way to help-
ing non-English speakers have easier access to scientific 

information. Learnings from this study inform some initial 
recommendations, but more work will be needed to refine 
this list in the future.
	 Although this study focused on abstracts and PLSs, it 
highlights the importance of using clear and simple lan-
guage in general. Ideally these learnings should also be 
applied to full-length articles. In 2020, Future Science Group 
was the first publisher to offer full-length PLSs of publi-
cations (PLSPs)—standalone summaries of entire articles 
written in nontechnical language.19 Several of these sum-
maries have been made available in several languages,20-23 
despite the original scientific article being published in 
English language only. Additional publishers have now also 
started to offer similar opportunities to publish in plain lan-
guage. However, fewer than 100 PLSPs have been published 
to-date, so they do not yet offer a broad opportunity to make 
full-length plain-language texts available for translation by 
non-English speakers.24

	 These study results are promising, but are small adjust-
ments to the way we write enough to enhance access to 
medical information for non-English speakers?
	 Some journals already offer translated abstracts, and 
multilingual journals publish abstracts in multiple lan-
guages. Other journals allow the opportunity to upload a 
translated abstract in the author’s native language or in 
additional languages. Despite this, even when a translation 
is available, it is not always easy to find. Without knowing in 
advance which journals offer abstracts in their native lan-
guage, non-English speakers must search for them, so how 
can we ensure non-English speakers can find the articles 
they need? Language filters are available on PubMed for 
articles written in non-English language, but for English-
language publications, PubMed displays abstracts in 
English by default. When a translation is available, this must 
be accessed via a link.25 There are tools available to help 
non-English speakers to use PubMed to find articles writ-
ten in their native language. Technical solutions have been 
proposed to allow non-native English speakers to search for 
English-language articles on PubMed, for example, a Web-
based tool that helps users to build PubMed searches in 
several languages (multilingual Query Builder).26 However, 
to the best of our knowledge, these search tools are neither 
readily available nor in common use.
	 Whether they speak English or not, laypersons wishing 
to access scientific literature may not be experts in search-
ing for scientific information. There may be additional need 
to ensure that PLSs are easily found. Although some PLSs 
are indexed and tagged in PubMed, there may be a need 
for a lay-friendly database or search engine dedicated to 
PLSs that would ideally be searchable in any language. 
Additionally, publishers and the scientific community 

Figure 4. Likelihood of misinterpretation of translated text. None of 
the reviewers found the translated text of PLSs or abstracts in any 
language to be “probably” or “definitely” misinterpreted. PLS, plain 
language summary.
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should work together with providers of translation software 
to ensure that, when professional translations of technical- 
language publications have been provided, these are made 
available for training of machine translation software.
	 It is likely to be some time, if ever, before Google 
Translate (and similar software) is sufficient for people to 
remove the need for specialist translation of scientific arti-
cles. This is particularly pertinent to the pharmaceutical 
industry, in which companies must comply with profes-
sional standards, regulations, and laws to ensure clinical 
trial results are reported accurately. Currently, translations 
from browser-based software could not be used without 
professional review of the translation.

Study Limitations
With only 5 publications, 4 languages, and 1 reviewer 
per language, the sample size in this study was limited. 
Although efforts were made to include different therapy 
areas and study types, the publications were developed by 
a single sponsor and were of uniform quality, and the writ-
ing style was similar across the 5 publications. For the most 
part, there is a lot of Internet content written in the lan-
guages we used in the pilot study, and Google Translate is 
likely to have been trained extensively in French, German, 
and Mandarin. Browser-based translation tools may not 
perform as well with languages that have a smaller Internet 
presence. Although multiple alternative tools are available 
for automatic translation (DeepL, Microsoft Translate, and 
ChatGPT), Google Translate was the only software used 
in this study. Although all these popular translation tools 
employ machine learning techniques (a subset of AI),27-29 
there is currently a lot of public interest in ChatGPT and 
future advancements in similar large language models. 
Recent studies suggest that the current iteration of ChatGPT 
does not yet consistently outperform Google Translate or 
Microsoft Translator, and performs worse with less widely 
spoken languages.30 Although there is a lot of excitement 
about the future of ChatGPT in many fields, it is still reliant 
on the availability of training data.
	 The results of this study may not easily be extrapolated 
to other publication types because we included only short 
text-based summaries. These were easy to handle using 
Google Translate, but this approach may be less practical 
for longer texts or articles in which a lot of the information is 
embedded in figures and tables. Although Google Translate 
does have capabilities for translating whole documents, the 
complexity of the document formatting can affect how suc-
cessful this is.
	 Finally, a survey-based approach was used to assess 
translation quality. The quality assessment could be 
expanded to also include the reverse translation method, in 

which Google-translated abstracts and PLSs are translated 
back to English by a translator who has no knowledge of the 
original text, with the results compared with the original to 
check for equivalence of the wording.
	 Although there has been recent focus on making  
scientific information more widely available, there remains 
a gap for non-English speakers. Ideally, professional trans-
lations would be available for all English-language scientific 
research, but this is not a practical solution. It is possible that, 
with technological advances, it will get easier for non-English 
speakers to search for, find, translate, and understand liter-
ature originally published in English. In the meantime, we 
propose that the publishing community should increase its 
commitment to PLSs, including improving their discover-
ability (eg, ensuring correct indexing on PubMed). Wider 
availability and accessibility of these lay-friendly sum-
maries should not only provide an accessibility benefit to 
English-speaking readers but should also improve access for 
non-English speakers by enhancing the accuracy of transla-
tions using browser-based tools.
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