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Abstract
The rise of predatory publishing poses a significant challenge to the integrity of scientific 
research, potentially undermining the credibility of scholarly communications. As parts of 
the academic community grapple with distinguishing legitimate from dubious publications, 
understanding the subtle differences between them becomes paramount. Therefore, this 
study focuses on some of these subtleties by examining the aesthetic differences in jour-
nal research papers published by potential predatory publishers versus legitimate ones. A 
comprehensive analysis was undertaken on 443 legitimate and 555 predatory Open Access 
publications, utilizing a rigorous quantitative approach. This investigation encompassed an 
evaluation of metadata, layout elements (such as typography, white space, page sizes, and 
figures), and other measurable visual attributes. Not only do the findings reveal statistically 
significant disparities in the visual presentation and embedded metadata of the published 
PDFs (potentially shedding light on the tools used for document creation), but the investi-
gation also serves as a proof of concept for the employed analytical method: Using Python 
as scripting language, we offer a scalable solution for scrutinizing large datasets of PDF 
files based on design criteria, all while upholding a stringent quantitative approach.

Keywords  Predatory publishing · Design · Typography · Science communication · 
Quantitative research

Introduction

“The ultimate medium of scientific communication is a paper in a refereed journal.” (Saf-
fran, 1987) With a few minor exceptions in the humanities  (Popkin, 1989) this is likely 
to represent the status quo of the publication system in academia. At the same time, the 
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demand for Open Access Publishing has increased in the past two decades.1 However this 
development has given rise to an increasing prevalence of dubious operators within the 
publishing industry  (Butler, 2013). This phenomenon, known as ‘predatory publishing’, 
exploits the prevailing publishing pressure in academia (Roland, 2007) to establish a busi-
ness model characterized by either no or only superficial quality assurance (Beall, 2017). 
In exchange for a fee (Marina & Sterligov, 2021), researchers are provided with a publica-
tion outlet that, while appearing to be credible and reputable, places little or no emphasis 
on sound scientific practice. Given that these publications lack any substantive require-
ments for the published product, as evidenced in their conception and content, it becomes 
pertinent to inquire whether aesthetic or visual distinctions can be discerned between 
established, reputable publication formats and those associated with predatory publishing. 
Despite the efforts of many predatory journals to feign the impression of quality (Eriksson 
& Helgesson, 2017; Laine & Winker, 2017), a sense of doubt often arises even upon cur-
sory examination. Although many scholars may not be able to pinpoint precisely why, the 
layouts and designs employed by predatory publishers frequently fail to exude the level of 
quality and sophistication that one is accustomed to from daily interactions with legitimate 
publications.

In general, as McLuhan observed in The Gutenberg Galaxy, we are born into a tex-
tual world (McLuhan, 1962). Consequently, it can be assumed that every reader possesses 
implicit knowledge, assumptions, and biases concerning the design of texts that were 
developed through aesthetic experiences (Greenberg, 1999) by engaging with the material. 
Layouts are not just neutral instruments for structuring information (Spitzmüller, 2017); 
rather, they convey meaning and function as semiotic indices (Véry, 2020) pointing to 
the implicit quality of the publication and, in turn, reflecting the reader’s aesthetic ‘taste’. 
Given this deep cultural embeddedness, we begin our investigation with a brief overview 
of a key debate within the field of print media design. One central question that has per-
sisted in design research for decades is whether design should function solely as a conduit 
for transmitting information, or whether it may also serve rhetorical purposes (Buchanan, 
1985). The issue of how much design and ornamentation is appropriate in serious or for-
mal publications has long been debated, particularly in journalism, where it has been dis-
cussed under the concept of “tabloidization” (Spillane et al., 2020). Even the question of 
whether the perceived seriousness of books and journals is undermined or emphasized by 
illustrations or elaborate typography was a topic of considerable debate in the 19th and 
early twentieth centuries. While in the mid-nineteenth century, illustrations and sophisti-
cated layouts in books and periodicals were regarded as indicators of quality, the twen-
tieth century witnessed a turn toward a more functionalist approach to design (Peterson, 
2016). This shift culminated in the demand that layouts be ‘transparent’, with design serv-
ing merely as a vehicle for information transmission, guided solely by criteria such as read-
ability and legibility (Warde, 1955).2 In the late twentieth century, this paradigm was once 
again challenged by the emergence of more complex and expressive design practices that 

2  We cite Warde’s influential essay collection The Crystal Goblet here—among other reasons, to under-
score the inherently contradictory and polarizing nature of how design and typography are perceived and 
understood. While Warde advocates for the ideal of transparent design, she elsewhere polemically warns 
against the functionalist typography of the Bauhaus (Warde, 1955). It is also for this reason that we later 
introduce the concept of the ‘uncanny valley’, as it provides a framework for conceptualizing the tension 
between design as frivolous ornamentation (Loos, 1998) and design as an index of taste and cultural capital 
(Bourdieu, 1996).

1  See, for instance: Berlin Declaration on Open Access to Knowledge in the Sciences and Humanities 
(https://​opena​ccess.​mpg.​de/​Berlin-​Decla​ration)

https://openaccess.mpg.de/Berlin-Declaration


5045Scientometrics (2025) 130:5043–5066	

exploit the affordances of digital media, which are no longer subject to the economic con-
straints traditionally associated with paper and print (Lee, 2014; Reinking, 2019; Porter, 
2023). Hence, it can be assumed, that design occupies a liminal space between the func-
tional and the aesthetic, with the latter might be being perceived as a potential hindrance to 
the transmission of information, while also serving as semiotic index for the quality of the 
publications and moreover of the reader’s taste as cultural capital (Bourdieu, 1986, 1996; 
van den Haak, 2018). Therefore, good editorial design of science publications “aspires to 
a kind of statuesque transparency”  (Rolo, 2019), referring to a hybrid configuration that 
oscillates between opacity and transparency (Lanham, 1993) where, on the one hand, the 
effectiveness (i.e., the ‘function’) of information transmission, and, on the other, the very 
manner (i.e., the ‘form’) of that transmission, plays a role: As early as the late nineteenth 
century, Matthew Arnold observed that “the impassioned expression [...] is in the coun-
tenance of all science; and what is a countenance without its expression,” (Arnold, 1911) 
suggesting that aesthetics may also constitute a defining feature of “science literacy” (Li & 
Guo, 2021). This brief discussion of the various discourses surrounding the aesthetic qual-
ity of printed media is intended to illustrate that design does not follow a linear trajectory 
in which perceived quality improves proportionally with the degree of design applied to a 
publication. Rather, the scholar’s intuition which emerges while browsing over a research 
publication appears to resonate with a concept analogous to the ‘uncanny valley’.3 giv-
ing the discerning reader an initial sense that something about the document may feel 
‘off’ when it resides in this aesthetic liminal space between the simplicity of a plain text 
document and the sophistication of a high-quality journal’s layout. Given that these initial 
impressions are formed not by the content of a paper but by its ‘superficial’ appearance we 
intentionally invoke the term ‘aesthetics’ in this regard, drawing on the classical notion of 
aesthetics as “referring to sensory perception and understanding or sensuous knowledge” 
(Hekkert, 2006) and Greenberg’s idea of aesthetic experience  (Greenberg, 1999). In this 
context, design and aesthetics are not opposing concepts but are mutually constitutive, with 
design giving rise to specific aesthetic experiences. As will become evident in the course 
of the analysis, even within professional and seemingly “neutral” (Spitzmüller, 2021) aca-
demic publishing, a range of ‘soft’ criteria have emerged that shape the design language of 
a journal or publisher (Marks, 1987; Krause, 2019; Barness & Papaelias, 2021). The con-
cept of aesthetics thus emphasizes that design decisions may also be guided by qualitative 
considerations (Quispel et al., 2018) and individual ‘taste’. Crucially, however, we argue 
that the visual outcomes of such decisions can, as we aim to demonstrate, also be captured 
through quantitative metrics. Given that the focus of this study lies in exploring the differ-
ences between predatory and legitimate publications, we seek to investigate which design 
elements distinguish credible scientific communication from texts published in predatory 
journals.

Since PDF is the ubiquitous format in which research is disseminated (Pettifer et  al., 
2011; Willinsky et al., 2012; Barness & Papaelias, 2021), we introduce an automatic tool 
written in Python that systematically examines PDF files for certain design indicators that 

3  Traditionally, ‘uncanny valley’ references a well-documented phenomenon in computer graphics, denot-
ing a decline in approval ratings for a visual stimulus as it closely approximates, but does not precisely 
emulate, a lifelike representation (Mori, 2012; Wang et al., 2015) Adapting this concept to our context, the 
designs of PPP aim to mirror the archetype of high-quality scientific communication, yet they fall short of 
achieving the sophistication of their intended model. Instead of carving out a distinct and individual design 
language, numerous publications appear to linger within this ‘uncanny valley’—their designs transcend the 
simplicity of an document produced by a standard word processor but do not attain the level of professional 
typesetting that eminent publishers endeavor to achieve.
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have thus far received limited attention in scholarly research on predatory publishing. This 
script captures and processes parameters such as the predominant font, white space, and 
visual complexity, alongside with the documents’ metadata. By investigating reposito-
ries of ‘legitimate’ and potential ‘predatory’ journal articles, we can show that it is able 
to facilitate quantitative analyses of extensive corpora. We can demonstrate that signifi-
cant disparities, notably in design and production pipelines, exist between ‘legitimate’ and 
(potentially) ‘predatory’ publications. Therefore the purpose of this study is multifaceted. 
First and foremost, it seeks to systematically investigate whether there are quantifiable aes-
thetic and typographic differences between legitimate and potentially predatory publica-
tions. Furthermore, we strive to enable a more objective and automated identification of 
potentially predatory journals, especially in contexts where traditional markers of legiti-
macy (e.g., peer review claims, impact factors) can be manipulated or fabricated. How-
ever, the study does not aim to categorically declare certain publications illegitimate solely 
based on their visual characteristics. Instead, it emphasizes that while aesthetic and design-
based features should not serve as the sole criteria for legitimacy, they can offer a useful 
and scalable supplementary perspective, particularly in large-scale analyses or preliminary 
assessments. In this regard, the study contributes a novel and replicable methodological 
framework to evaluate PDFs across various metrics such as font usage, metadata composi-
tion, page layout, and white space allocation.

Related work

A majority of the studies addressing the problem of predatory publishing focus on iso-
lated aspects or try to give general guidance for specific disciplines (Rele et al., 2017; 
Manca et  al., 2018; Elmore & Weston, 2020)—therefore there seems to be a lack of 
quantitative research in regard to general practices  (Wallace & Perri, 2018). A larger 
scale analysis was first performed by  Perlin et  al. (2018) who investigated the “pen-
etration of predatory publications in the Brazilian academic system”, albeit they do not 
address any aesthetic factors at all but rather focus on the type of researcher that is prone 
to publishing in predatory journals. Another longitudinal study performed by Shen and 
Björk (2015) investigated the bibliometrics of journals included in the prominent but 
now discontinued ‘Beall’s list’, while  Kulczycki et  al. (2021) analyzed differences in 
citation patterns between legitimate and ‘questionable’ journals. Marina and Sterli-
gov (2021) who analyzed the prevalence of potentially predatory contents in the Sco-
pus database state that there might be a relation between predatory journal practices 
and national research evaluation policies, while  Kurt (2018) analyzed 300 randomly 
selected papers in order to determine the underlying motives of scholars to disseminate 
their research in presumably predatory publications. Another extensive study with 292 
investigated journals by Shamseer et  al. (2017) focused on the websites of publishers 
and found that the design of the website itself (e.g., by using inappropriate or distorted 
imagery) can provide clues as to whether the publisher—and consequently the publi-
cations issued by them—might be considered predatory. All these larger-scale studies 
have in common that they do not focus on the individual paper, but rather analyze the 
prevalence of predatory publishing practices from a systemic perspective. Nevertheless, 
dealing with the actual paper on the (virtual) desktop remains the daily practice in sci-
ence, meaning there seems to be a research gap that could be addressed by a larger study 
analyzing individual papers in regards to the layout composition as well as general 
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aesthetics of individual journal publications. Additionally complicating matters is that 
even the terms ‘aesthetics’ and ‘design’ are not distinctly differentiated in the field of 
science communication research: For instance, Giner-Sorolla (2012) employ the term in 
the sense of how scientists articulate their research findings through concept and phra-
seology. Other investigations that do use the term as a criterion of visual design address 
solely the ‘aesthetic’ qualities of scientific images (Cazeaux, 2015) and their impact on 
the citation count of a paper  (Wang et  al., 2017). Most publications that investigated 
‘aesthetics’ in practical terms (i.e., typesetting and layout) of inner-scientific commu-
nication focused on the format of posters presented at research conferences and found 
out that the visual structure of conference posters may be influenced by the typical form 
and format of journal articles (D’Angelo, 2016; Oronje et al., 2022; Faulkes, 2023). It 
is therefore noteworthy that the initial format, namely the individual journal paper—
despite its status as the default scientific communication format  (Saffran, 1987)—has 
not yet been investigated to determine whether its general design language allows for 
an inference about the legitimacy of its publication outlet. This research gap appears 
intriguing insofar as visual criteria are indeed applied to academic evaluation, albeit 
from a changed perspective and with a different objective: for instance, studies are 
conducted to determine whether papers submitted to journals can be recommended for 
acceptance or rejection based solely on the analysis of their visual structure using arti-
ficial intelligence. (Huang, 2018). This study represents one of the limited endeavors to 
investigate the layout of an article, yet it primarily focuses on providing authors with 
guidelines for structuring and illustrating their texts and, therefore, does not draw dis-
tinctions between predatory and reputable publishers. Therefore, it can be assumed that 
there “are few wide-ranging discussions about academic journal design” (Barness & 
Papaelias, 2021) in general and even fewer that focus on the differences between preda-
tory and legitimate journals.

The approach to analyze PDFs in regard to their scientific evidence was also performed 
by Løvlie et al. (2023) that try to build a tool that is capable of rating a document based 
on its scientific validity. According to their explanations, they utilized PDF metadata as a 
basis for constructing a model of scientific evidence. However, they primarily employ the 
document to gather information about external factors, such as the authors’ expertise, the 
publications’ peer review practices etc. Consequently, while they aggregate content-related 
metadata, they largely disregard the documents’ embedded technical metadata.

For the reasons presented herein, we propose an investigation that examines the 
predominant format of scholarly communication—i.e., the PDF of an academic jour-
nal article—through quantitative methodologies. This study parallels the approach 
by   Shamseer et  al. (2017), who examined the design of individual journal websites 
from an aesthetic perspective. By shifting our focus to the exploration of PDF design, 
we now examine the principal format of communication predominantly utilized by 
scholars. Despite the heterogeneity of academic publication culture, is it possible to 
identify aesthetic distinctions between predatory and legitimate papers? Moreover, can 
these distinctions be evaluated not solely through qualitative assessments of individual 
instances, but also through quantitative (and therefore ‘automatable’) criteria that facili-
tate large-scale analyses?



5048	 Scientometrics (2025) 130:5043–5066

Materials and methods

Data collection

To limit the scope of our research, we focused our investigation on publications that 
are explicitly available as Open Access. Additionally, the following criteria were estab-
lished for the inclusion of documents into the dataset:

•	 We exclusively analyzed publications that could be labeled—at least in the broad 
sense—as ‘journal research’. Therefore the following formats were excluded from fur-
ther examination: conference proceedings, editorials, posters, preludes, case reports, 
letters to the editor, review articles, corrections/errata, retraction notes, books etc.

•	 We only considered publications that underwent—at least according to the statement 
of the publisher—any form of peer review process.

•	 Exclusively the main article was considered for analysis. Subsequently, several 
downloaded PDFs included extraneous pages (e.g. supplementary material, appen-
dices, journal covers, advertisements, table of contents, etc.), which were manually 
removed due to the varying document compositions implemented by each publisher 
and, in some cases, each journal. Since this manual manipulation may potentially 
infringe the PDF/A standard (ISO 19005), which explicitly prohibits document 
altering after creation (ISO, 2005), the utilized PDF-standard was not incorporated 
as a criterion in the evaluation.

•	 Our investigation exclusively focuses on PDF documents. As a result, online-only 
publication formats or publications relying on alternative file formats (occasionally 
we encountered journals offering exclusively DOC, DOCX, EPUB, MP4, XML or 
HTML files for download) were not included in this analysis.

•	 We solely considered publications for further investigation that, at the time of data 
collection, were accessible on the original website of the respective publisher. Con-
sequently, this limited the analysis to publications from publishers that were still 
active up to that point, or at least whose websites remained operational.

•	 During the course of our data collection, we encountered sporadic instances of PDF 
documents that did not consist of textual content but instead embedded the entire 
text as a pixel image within the document. In cases where PDFs exhibited this com-
position only partially, the OCR technology inside Adobe Acrobat was employed to 
convert the images into ‘true’ textual content. However, PDFs that exclusively com-
prised images were excluded from the dataset.

All data was collected between September and October 2023 by downloading the docu-
ments. Due to the unique website structure inherent to each publisher, automation of 
this procedure was deemed impractical. Consequently, a manual approach was adopted 
for data acquisition.

Data sources of potential predatory publishers

Since it is not easy to draw a clear decisive line between predatory and legitimate publish-
ers  (Grudniewicz et  al., 2019), we merged data from several different sources. Building 
on the work collected out by Strinzel et al. (2019) we used three aggregators in order to 
get directories pointing us to ‘legitimate’ and potential ‘predatory’ publishers/journals. The 
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dataset of potential predatory journals was built by using Beall’s List (Beall, 2021). This 
well-known—as well as critiqued (Singh Chawla, 2018)—database lists a total of 1326 
(incl. the update from December 8th 2021) potential predatory publishers with a link to 
their website. Each of these websites was manually accessed and the most recent PDF that 
fitted the criteria listed above was downloaded. Since Beall’s List links to the publishers’ 
websites, some of which offer dozens to hundreds of journals with widely varying topics 
(Shen & Björk, 2015), this sampling method attempted to include as broad a spectrum of 
scientific cultures as possible in the data set.4 As a limiting factor it has to be stated that 
the list ceased operation in 2017 (Silver, 2017) with the exemption of a minor update of 
163 publishers that were added in December 2021 by an anonymous contributor. Despite 
this database being deprecated, it is still in use for contemporary research investigating 
the field of (potential) predatory publishing (Kulczycki et al., 2021), although as a conse-
quence only a part of Beall’s links was still functional: Some domains were for sale while 
some journal homepages were still active but were used for SEO/advertisements while oth-
ers were kept online while the original article PDFs were not available anymore. Some of 
the links that Beall’s List provided were outdated, although the publisher was still active 
under the domain, but switched to a different URL-scheme without any 301-redirects (e.g. 
instead of http://example.com/index.php the publisher used https://www.
example.com/index.html). Therefore, after manual checking every provided link 
by Beall, we also conducted some URL tweaking to determine if the publisher’s webpage 
was unavailable under the original link presented in Beall’s List, but still operational under 
the same domain but with a different URL-scheme. With this approach we were able to 
retrieve documents fitting to our criteria from 555 (about 41%) publishers that were listed 
on the Beall’s website.

By embracing this categorization, we do not intend to endorse this classification as 
definite. As previously emphasized, the demarcation between legitimate publications and 
predatory ones is permeable and defies precise delineation. In order to refrain from assert-
ing normative claims, we subsequently adopt the terminology by Beall who addresses 
the entries in his list as ‘potential predatory’  (Beall, 2021) thus we consistently refer to 
these entities as ‘potential predatory publishers’ (PPP) and ‘potential predatory journals’ 
(PPJ) (see also: Marina & Sterligov, 2021).5

Data sources of ‘legitimate’ publications

Since this investigation focuses exclusively on Open Access publications we used the 
Directory of Open Access Journals (DOAJ)6 that is also featured in Beall’s original list 

4  In terms of predatory publishing the differences in publication practices between scientific disciplines 
become marginal since an overwhelming amount of predatory journals do not feature a specific disciplinary 
focus at all but rather gather all kind of research under the umbrella term ‘general’ (Shen & Björk, 2015) 
with generic titles in the style of “XY Journal of Applied Research”.
5  Relying of existing databases (such as Beall’s List) in the construction of the predatory dataset was neces-
sary due to the inefficacy of alternative metrics for categorization, such as comparing the journals’ impact 
factors. For instance, discerning the impact factor for PPP is challenging, as numerous predatory publish-
ers disseminate erroneous or significantly inflated values on their websites (Eriksson & Helgesson, 2017) 
Conversely, utilizing a low impact factor as a criterion for designating a publication as predatory is equally 
untenable, as it would introduce a normative bias that disproportionately benefits established publishing 
houses while significantly disadvantaging legitimate emerging journals that have not yet been in existence 
long enough to aggregate sufficient impact in the scientific community.
6  https://​doaj.​org/

https://doaj.org/
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as a strong indicator for scientific rigor (Beall, 2021). Furthermore only publications 
were included in our dataset that did not demand a publication fee in any form7 and were 
awarded the DOAJ-seal. With these limitations the DOAJ presented 326 indexed journals 
employing a ‘double blind peer review’ process of which 262 fitted our criteria; 106 jour-
nals with ‘anonymous peer review’ of which 96 fitted our criteria and 16 with ‘open peer 
review’ of which 13 fitted our criteria. From each journal the most current research article 
was downloaded and included in the dataset.

This collection was further enriched by a selection of particularly distinguished journal 
articles; this selection was based on aggregated journals that had the highest ‘star’-rating 
on Exaly.8 If these journals offered any articles that corresponded with our criteria, the 
most recent article was downloaded and included in the dataset.

Method

We separated the PDF files into two datasets depending on whether they have likely been 
published by PPP (from now on referenced as ‘predatory dataset’) or by a reputable pub-
lisher (from now on referenced as ‘non-predatory dataset’). Both datasets were subjected 
to automated analysis through the utilization of a Python script, and the outcomes were 
aggregated within a CSV file.

Character count

As an initial approach to the research object, some basic data was gathered, encompassing 
metrics such as average page count, average text length, and the average number of charac-
ters per page. These textual statistics were consistently obtained on a per-individual PDF 
basis—i.e., means, standard deviations and medians were computed separately for each 
file, as opposed to aggregating across all documents of the respective dataset.

Typography

In principle, the design of any text-based medium can be distinguished between macro- 
and microtypography. Macrotypography refers to the page format, the spatial arrangement 
of the elements on the page, the size, number, and positioning of text columns, as well 
as the placement of headings and captions (Hochuli, 2009). To structure the content and 
construct hierarchical patterns most journals follow some established visual conventions 
(Barness & Papaelias, 2021) here, e.g. separating abstract and main text, semantic cluster-
ing via different levels of headlines, placement of supplementary information at the end, 
etc. (Nathan et  al., 2021).9 Microtypography, by contrast, concerns the spacing between 
individual characters and, in particular, the typefaces used within the document.

7  With the legitimate dataset representing our control group, we aimed to avoid false-negative assign-
ments—that is, potential predatory publishers that were nonetheless categorized as legitimate. By includ-
ing only publications that do not require any fees in the dataset, we exclude a large portion of legitimate 
publications from the analysis; however, conversely, we ensure that no PPP—whose fundamental business 
interest is the collection of such fees—are incorporated into the dataset.
8  https://​exaly.​com/​journ​als/​star/
9  These visual conventions are so deeply ingrained in academic publishing that they can even be employed 
for humorous purposes, as demonstrated by cartoons such as xkcd: https://​xkcd.​com/​2456/.

https://exaly.com/journals/star/
https://xkcd.com/2456/
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Typefaces have significant impact on the perceived visual quality of any means of tex-
tual communication (Henderson et  al., 2004; Piovesan et  al., 2023). In professional aca-
demic publishing, typefaces are selected not only with considerations of readability and 
accessibility in mind (Lonsdale, 2016; Krause, 2019; Barness & Papaelias, 2021), but 
also to align with specific branding strategies and, in some cases, purely for their aes-
thetic appeal (Marks, 1987; Anonymous., 2019). Therefore, even in academic publishing, 
typefaces are conscious design choices that are not selected solely on the basis of purely 
objective criteria, but also convey implicit messages, such as brand identity, reliability or 
familiarity (Ravelli & Starfield, 2008). Notably, while the aesthetic effects of typefaces are 
evident in the reception of the final product (Kaspar et al., 2015), they also exert influence 
during the submission process itself. As an article in Nature observes, certain typefaces 
may “evoke passionate opinions” due to the perception that fonts “appear to have person-
alities” which could set a document in an unfavorable light, when used in a journal submis-
sion (Robertson, 2020).

Ideally, macro- and microtypography should work in tandem to establish a semantically 
coherent, readable, and clear “design language” (Krause, 2019), in which each typographic 
element fulfills a specific “rhetorical function” (Nathan et  al., 2021). There appears to 
be broad consensus among researchers that the development of a typographic hierarchy 
facilitating the rapid and intuitive comprehension of a paper’s structure is a primary con-
cern in academic editorial design (Rolo, 2019; Barness & Papaelias, 2021; Nathan et al., 
2021). Such hierarchy is typically achieved through typographic variation, enabling the 
visual differentiation of headline levels, body text, captions, and supplementary materi-
als. Practically, this is implemented through the use of distinct font families, font sizes, 
and additional forms of typographic emphasis (e.g., bold, italics). Although font names 
are generally embedded in PDF metadata, we elected not to rely on this information for 
this analysis, as it does not provide insight into font sizes, their spatial distribution on the 
page, or their frequency of occurrence. Consequently, we developed a function to iterate 
through each individual character in the PDF dataset, recording the typeface name, size (in 
typographic points), weight, and style. Following this process, the mean and median font 
size for each PDF were computed. Additionally, the range (i.e., the difference) between 
the largest and smallest font sizes was calculated for each document. This procedure was 
carried out using the Python library pdfminer.six  (Marsman, 2023). The frequency 
of specific text formatting elements (such as bold, italic, superscript) was recorded via the 
Python library PyMuPDF (McKie, 2023). Additionally, the font style (serif or sans-serif) 
and characteristic (proportional or monospaced) of the body text was captured.

Some very established journals have come to the conclusion that font choice should 
not just be a means of optimizing readability, but also evoke a “feeling”, a “personality” 
as Kelly Krause writes in an essay about her redesign of Nature and its custom-made font 
(Krause, 2019; Anonymous., 2019). Although most publishers may lack the resources to 
commission a custom typeface, there is nonetheless broad consensus within academic pub-
lishing that typefaces can convey personality and branding, even in the alleged ‘objective’ 
(Spitzmüller, 2021) culture of academic knowledge dissemination. One of our hypotheses 
posited that PPP are more likely to utilize typefaces readily available in conventional office 
applications by default, since their business practices are aimed at absolute profit maximi-
zation, any editorial effort and potential costs in software licenses and expertise would run 
counter to this objective. Therefore, whenever the most frequently employed typeface (i.e., 
the main body font) was set in a typeface belonging to the families of ‘Times New Roman’, 
‘Arial’, ‘Cambria’, or ‘Calibri’, a corresponding flag was appended to the CSV table.
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PDF metadata

The PDF metadata was extracted by using the pikepdf  library. As we observed significant 
variations in content and extent of metadata across different PDFs, we focused on two spe-
cific facets of metadata, which we prepared in a manner amenable to quantitative analysis.

PDF creator and PDF producer

Within the metadata of a PDF, two distinct items may offer insights into the means of the 
file’s creation. Specifically the PDF creator, i.e., the person responsible for the original 
document’s inception, and the PDF producer, signifying the software potentially employed 
for post-creation conversion, were investigated. In numerous instances, specific tools, such 
as Microsoft Word and Adobe InDesign, tend to automatically populate the PDF creator 
field, while other software demands explicit user interaction for it to be completed. In our 
analysis, both fields were systematically parsed and subjected to automated keyword-based 
queries within the metadata string, facilitating the identification of the underlying pro-
duction tool. Consequently, as Table  1 shows, four major production pipelines could be 
identified.

It should be noted that a combination of these toolchains is possible (for instance, when 
a publication was created in MS Word but was subsequently converted with Adobe Dis-
tiller). Our script also captured such combinations if they would manifest in the PDF’s 
metadata. While it remains within the discretion of authors, publishers or PDF creators to 
populate, edit or erase the contents of the metadata, our investigation revealed that a sub-
stantial majority (about 96%, N = 959) of the documents in our datasets featured an entry 
within the creator and/or producer field.

PDF author field

During the course of our investigations, we noted a conspicuous absence of content in the 
‘author’ field within the PDF metadata. To ensure a comprehensive evaluation while main-
taining our explicitly quantitative approach, we opted to assess this particular dimension 
by merely extracting the status of this field as a binary condition: If the ‘author’ field con-
tained more than one character, it was categorized as ‘author present’, whereas the pres-
ence of one or zero characters therein was designated as ‘empty author field’.

Visual complexity

There seem to be some indications that the perceived visual complexity of an image is 
correlated with the JPG-filesize of the respective image (Yu and Winkler, 2013; Pilelienė 
and Grigaliūnaitė, 2014). Although this relationship is still part of the scientific debate 
(Purchase et al., 2012), we were interested to see if such comparably ‘primitive’ metrics 
like file size will also reveal differences between predatory and legitimate publications. For 
this reason, each page of both datasets was exported as a JPG image using the Python 
library pdftoimage (Belval, 2023). The export function was given the argument qual-
ity=10, which results in a very strong lossy compression, while maintaining the readabil-
ity of the text in the resulting images. Since the PDFs differed in their individual width and 
height the recorded JPG file sizes were normalized by dividing the mean file size through 
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the mean surface area of the respective document in order to avoid a bias in our measure-
ment towards the sheer page size.

White space

When evaluating layouts from a design-aesthetic perspective, the white space (‘negative 
space’) or rather the dynamics between the objects on the page and the attributed white 
space play a prominent role (Wong, 2011). Normally one would expect that legitimate 
journal papers feature more areas of white space in their layouts, since in book publications 
only “the noblest pages of a book contain a large amount of white (or empty) space” (Rolo, 
2018) and more white space is generally linked to more qualitative appeal in print advertis-
ing (Olsen et al., 2012; Ambler & Hollier, 2004). Interestingly this connection might be 
reversed in academic publishing, since qualitative studies that investigated the reception of 
journal papers by scholars suggest that multi-column designs with more and denser content 
(albeit with clear typograhical hierarchy) were linked to a higher perceived level of prestige 
(Barness & Papaelias, 2021).

In general, white space can be divided into two subcategories: “passive white space,” 
which arises from the spacing between characters and words within a text (such as spac-
ing and kerning), and “active white space,” which “is inserted in a more intentional way, 
with the purpose of creating emphasis, structuring and determine certain flows of reading” 
(Rolo, 2018). We were interested if differences between predatory and legitimate publi-
cations are also prevalent in this aspect. As a first exploratory investigation, the Python 
library mahotas (Coelho, 2013) was used to determine the ‘gray value’ of all generated 
JPGs of a PDF by converting all images to grayscale and measuring the overall average 
color of all pixels combined. This value (ranging from 0 to 255) thus provides an estimate 
about how much active as well as passive white space was used within the layout—the 
higher the average gray value, the more white content is featured on the page. Since the last 
page in particular was not completely filled with content in a large number of publications 
in both datasets we expect that the median (instead of the average) will give a more concise 
picture about the dynamic between content and whitespace in a layout.

Given the tendency of human cognition to organize information into clusters  (Ware, 
2008), we conducted a secondary investigation that acknowledges this phenomenon of 
visual perception. As text in print layouts exhibits consistent organization into distinct 
‘blocks’ (Rolo, 2019), which are equivalently represented as rectangular trim boxes within 
PDF documents, we again employed the Python library pdfminer.six to partition all 
text elements on a page into semantic containers. These containers were precisely aligned 
with the outer boundaries of the respective text blocks. Subsequently, we calculated the 
area of these containers and determined the ratio between the text area and the overall page 
area. Since this procedure also classifies figures and other graphical elements as white 
space, we also incorporated graphics and images into the sum of that area, followed by the 
computation of the ratio between all objects present on the page and the total page area.
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Results

We assume statistical significance with p < 0.05 . The effect sizes were calculated with 
Cohen’s d (Cohen, 1988) where |d| ⩾ 0.01 is considered a ‘very small’, |d| ⩾ 0.2 is consid-
ered ‘small’, |d| ⩾ 0.5 is considered ‘medium’, |d| ⩾ 0.8 is considered ‘large’, and |d| ⩾ 1.2 
is considered a ‘very large’ effect size  (Sawilowsky, 2009). All statistical analyses were 
carried out using R and JAMOVI.

General data

At first we can state that the average article published in PPJ features a smaller charac-
ter count than a paper that is published by a ‘legitimate’ publisher (mean: non-preda-
tory: 66862.5 characters; predatory: 35375.0). The differences between the predatory 
and non-predatory dataset are statistically significant ( p < 0.05 ) with a ‘medium’ effect 
size (Cohen’s d = 0.69). Subsequently the average page count also differs significantly 
( p < 0.05 ) between potential predatory articles (mean: 9.6 pages) and non-predatory arti-
cles (mean: 18.2) with a ‘medium’ effect size (Cohen’s d = 0.71). Therefore it seems obvi-
ous that we could not find any statistically significant ( p = 0.23 ) differences between the 
datasets in regard to the average amount of characters per page. Even though the sheer 
length of a text does not indicate its substantive quality, this observation already suggests 
that the average journal paper from PPP is significantly shorter compared to those from 
reputable publishers. This trend could serve as an indicator of the absence of, or only 
superficially conducted, peer review processes, which often contribute to the development 
of more comprehensive and detailed academic papers. Additionally, the lower average text 
length may reflect the willingness of predatory publishers to accept incomplete or underde-
veloped manuscripts for publication.

Typography

Since the font style, especially in articles consisting solely of text, has been established as 
a central aesthetic criterion, we initially determined the average number of different fonts 
in the PDFs. As Table 2 demonstrates, a significant statistical difference can be observed 
between the non-predatory and predatory datasets. Despite the effect size being categorized 
as ‘very small’, articles published in reputable publications exhibit a higher number of font 
variations compared to those appearing in PPJ. Furthermore, there is also a significant dif-
ference in regard to the average font size: Articles published by ‘reputable’ publishers tend 

Table 2   Overview of differences between the datasets in regard to font characteristics

Mean (non-predatory) Mean (predatory) p Effect size

Amount of fonts 17.86 (sd = 73.0) 9.17 (sd = 7.41) p < 0.05 0.18 (very small)
Mean font size (in pt) 9.59 (sd = 1.10) 10.4 (sd = 1.06) p < 0.05 − 0.42 (small)
Max font size (in pt) 21.19 (sd = 9.66) 18.81 (sd = 7.47) p < 0.05 0.28 (small)
Min font size (in pt) 4.94 (sd = 1.88) 5.88 (sd = 1.94) p < 0.05 − 0.49 (small)
Delta font size (in pt) 16.25 (sd = 9.94) 12.93 (sd = 7.85) p < 0.05 0.38 (small)
Amount of font types 5.39 (sd = 5.39) 6.49 (sd = 6.49) p < 0.05 − 0.62 (medium)
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to use a smaller font size on average than contributions in PPJ. Interestingly, this does not 
imply that small type sizes are used exclusively; on the contrary, when comparing the aver-
age of the largest font size per PDF in both datasets, it becomes evident that legitimate 
journals exhibit significantly higher average values. Conversely, a similar phenomenon is 
observed for the smallest font size identified per PDF: legitimate journals also employ sig-
nificantly smaller type sizes than PPJ. Hence, it can be assumed that legitimate publishers 
exhibit a considerably higher dynamic in their typography, at least concerning font size. 
For this reason, we also calculated the ‘distance’ (labeled ‘delta’ in Table 2), which rep-
resents the difference between the largest and smallest font size that was identified in each 
PDF. As expected, a statistically significant difference between the datasets is observed in 
this regard as well. Finally, we determined the frequency of various font variations (e.g., 
regular, italics, superscript, etc.). Here, it is apparent that PPP seemingly employ a signifi-
cantly greater variety of font variations than legitimate publishers.

The final aspect that has to be addressed in relation to font characteristics pertains to 
the specific typeface employed for the body text in each PDF. However, it is important to 
note that this aspect cannot be evaluated through quantitative methods due to the sheer 
number of different fonts that we found in the PDFs. As a result, as described in Sect. 4.2, 
we limited our analysis to distinguishing whether the body text was set in a typical default 
font from an office application. In this regard, we also observed a statistically significant 
difference, with a ‘medium’ effect size (Cohen’s d = −0.87). Consequently, it can be stated 
that PPP are significantly more likely to use one of the following typefaces as their main 
body text font than legitimate publishers: Arial, Times New Roman, Calibri, and Cambria.

Although there were no statistically significant differences observed among the font 
characteristic used in the body text, the results nonetheless highlight a noteworthy phe-
nomenon: As Fig. 1 shows, the predominantly employed typeface in academic scholarly 
publications, whether published in PPJ or elsewhere, leans strongly towards proportional 
serif fonts.

PDF metadata

Fig. 1   Bar chart of the most used type characteristic for the main body font in the dataset
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The extraction of metadata was performed, as presented in Sect. 3.2, by clustering the data 
into categories, which were subsequently subjected to quantitative analysis. It was observed 
that our categorization allowed for approximately 99% of the non-predatory dataset and 
81% of the predatory dataset to be appropriately classified if the PDF contained metadata 
in the PDF-creator or PDF-author field. Among the documents that included metadata 
(approximately 96%), statistically significant differences were particularly evident in the 
chosen method of PDF production. Table 3 presents the categories we selected and their 
respective distribution percentages in each dataset. Notably significant differences, char-
acterized by a ‘large’ effect size, were found, particularly in the ‘Office’ and ‘Adobe’ tool-
chains. Consequently, it can be established that the reference to an office application in the 
metadata serves as an indicator that the article originates from a PPP. Conversely, this find-
ing is inverted when the string ‘Adobe’ is detected in the metadata, indicating a PDF from 
a reputable publisher. The relatively minor role of LaTeX in both datasets can be attributed 
to the fact that while this production method may be used by authors during submission, 
publishers employ their own production pipelines for the final version, omitting the initial 
creation tool.

In addition to the creator/producer field, we further investigated the author field in the 
metadata. This analysis revealed differences as well, since this field was populated in only 
66.4% of non-predatory documents, whereas it was filled in 75.7% of potential predatory 
publications—a statistically significant ( p < 0.05 ) difference with a ‘small’ effect size 
(Cohen’s d = −0.21).

Visual complexity and page size

As described in Sect. 3.4 we built upon the learnings of Yu and Winkler (2013) who found 
a correlation between the perceived visual complexity and the file size of a JPG-com-
pressed representation of the stimulus. After exporting all pages of each PDF as individual 
JPG files our sample size was quite substantial (N = 13,412), yet we were unable to iden-
tify any statistically significant differences, both in terms of the average and the median file 
sizes. In a subsequent phase, we narrowed our examination exclusively to the title pages 
of the articles (N = 998), premised on the assumption that these pages typically undergo 
extensive design efforts. Indeed, we discerned a statistically significant ( p < 0.05 ) differ-
ence: on average, the file sizes of the title pages from PPP are larger (mean: 383kB) com-
pared to those in the non-predatory dataset (mean: 331 kB), with a ‘medium’ (Cohen’s d = 
−0.62) effect size. However the interpretation of these findings remains ambivalent. While 

Table 3   Overview of the differences in the PDF-producer and/or PDF-author field

Note: The percentage provided does not pertain to the total sum of all documents within the respective data-
set but solely to the PDFs that contained analyzable metadata. This was the case for 539 files (97%) in the 
predatory dataset and 426 files (96%) in the non-predatory dataset

Created or produced by 
toolchain:

Non-predatory 
(%)

Predatory (%) p Effect size

Office 11 54 p < 0.05 – 0.99 (large)
Adobe 60 23 p < 0.05 0.81 (large)
iText 19 2 p < 0.05 0.65 (medium)
LaTeX 9 2 p < 0.05 0.33 (small)
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it might be inferred that visual complexity could serve as a distinguishing factor between 
PPJ and legitimate journal articles primarily concerning the title page, our study also sug-
gests that the relationship between visual complexity and file size merits more comprehen-
sive examination.

In order to standardize the file sizes with the dimensions of the analyzed documents, it 
was necessary to calculate the average page size of each individual PDF. In this process, 
we observed a significant disparity ( p < 0.05 ) in the average page size between the two 
datasets: Specifically, as Table 4 shows, PPP, on average, utilized larger pages compared 
to reputable journals. Also, as the variations in the standard deviations indicate, PPP seem 
to use standardized page formats (such as A4) more frequently than legitimate publishers. 
Specifically, A4 (210 × 297 mm) was used by 55% (N = 308) publications of the predatory 
dataset but only by 39% (N = 172) of the non-predatory dataset, whereby the US-letter for-
mat (8.5 × 11 inches) was used by 34% (N = 191) of the predatory and by 32% (N = 145) 
of the non-predatory dataset.

White space and image count

As described in Sect. 3.4, we investigated the general dynamics among text, illustrations, 
and white space. An initial approach involved determining the general grayscale value of 
the documents, i.e., converting all files to grayscale and calculating the mean of all pixel 
values present in each individual PDF. As the first two rows in Table 5 illustrate, no signifi-
cant differences were observed between the two datasets, either in terms of the mean or the 
median.

However, this method does not align with the human perception of print materials, 
which is invariably associated with visual clustering. For this reason, we also examined the 
median of the text-to-total page area ratio, which similarly failed to establish any statisti-
cally significant distinctions. Nevertheless, considering that the perceived white space of 
a document results from the relationship between clusters of all objects on the page (such 
as text boxes, graphics, images, etc.) and the page’s surface area, we computed the median 
with these preconditions, revealing significant differences (see row 4 in Table 5). We can 

Table 4   Comparison of the average page sizes and surface areas between articles in reputable and poten-
tially predatory publications

Mean (non-predatory) Mean (predatory) p Effect size

Page width (in mm) 202.55 (sd=21.9) 211.55 (sd=7.2) p < 0.05 − 0.57 (medium)
Page height (in mm) 277.56 (sd=23.1) 289.07 (sd=11.6) p < 0.05 − 0.65 (medium)
Page size (in mm2) 56598.35 (sd=9465.6) 61136.43 (sd=3173.1) p < 0.05 −0.54 (medium)

Table 5   Overview comparing the average color as well as ratio of page objects (such as text, images, etc.) 
to the overall page surface

Non-predatory Predatory p Effect size

Mean ‘gray value’ (range: 0 to 255) 237.66 237.71 p = 0.87 − 0.01
Median ‘gray value’ (range: 0 to 255) 237.98 237.42 p = 0.06 0.12
Median ratio text to page 0.433 0.426 p = 0.39 0.05
Median ratio objects to page 0.617 0.489 p < 0.05 0.37 (small)
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state, that documents from the non-predatory dataset exhibit a higher object-to-page ratio 
compared to articles published in predatory journals. This implies that, on average, reputa-
ble publishers incorporate more content onto a single page compared to potential predatory 
publishers.

At first glance, the average number of figures and graphics does not differ significantly 
between potential predatory publishers (mean: 131.0, SD: 1564) and legitimate ones 
(mean: 40.8, SD: 158).10 However, the unexpected high standard deviation in the given 
averages point however to the fact that some PDFs (from both datasets) contain a dispro-
portionately high number of images, which skews the average—for example, one PDF 
was found to include over 35,000 images. This anomaly can be attributed to the fact that, 
depending on the PDF generator and its specific configuration, the characters of scientific 
formulas are occasionally rendered not as vectorized fonts but as individual inline pixel 
graphics,11 which significantly distorts statistical analysis. When PDFs containing more 
than 100 images are excluded from the analysis (N = 41, of which 20 are from the non-
predatory dataset and 21 from the predatory dataset. This exclusion accounts for approxi-
mately 4% of the total dataset.), significant differences between the two datasets emerge 
( p < 0.05 ): PDFs in the non-predatory dataset contain an average of 20.5 images (median: 
15.0, SD: 18.7), whereas the predatory dataset averages 11.2 images per PDF (median: 7.0, 
SD: 14.6).12 The effect size of this difference is considered ‘medium’ (Cohen’s d = 0.56).

Predatory mimicry

Academic publishing follows a relatively standardized set of conventions. The typographic 
and visual design associated with academic texts is “recognized as ‘academic’ because 
it is enregistered as an ‘academic form’ of visual communication” (Spitzmüller, 2021). 
For example, Nathan et al. (2021) have demonstrated that the majority of legitimate jour-
nal publications adhere to a relatively uniform semantic and rhetorical structure. Given 
that one of the primary functions of visual design and typography is “the representation 
of information” (Spitzmüller, 2021), that is, to assist the reader in the process of decod-
ing, and that most readers favor a coherent and consistent reading experience regardless 
of the publisher (Barness & Papaelias, 2021), it is unsurprising that the layouts of aca-
demic journals tend to be visually similar, irrespective of their legitimacy. However, as 
previously noted, the communicative capacity of editorial design exceeds mere facilitation 
of the “transfer of knowledge” (Fischhoff, 2013). It also encompasses “expressive func-
tions” that contribute to “the construction of an academic ethos” (Spitzmüller, 2021). In 
legitimate journals, such aesthetic variations (Marks, 1987) serve to differentiate distinct 
editorial identities or ‘brands’ (Krause, 2019). At the same time, these ostensibly superfi-
cial criteria can evoke what we described as an ‘uncanny valley’ effect, wherein scholars 

12  These comparatively high average values can be attributed to the inclusion of logos, seals, and other 
icons, all of which were classified as graphics in the analysis.

10  Similarly, no significant difference was identified in the average ratio of image areas to text areas 
(median of non-predatory dataset: 0.0604; median of predatory dataset: 0.0605).
11  As previously noted, we occasionally encountered PDF files in our datasets in which the entire body text 
was rendered as pixel-based graphics. Although this issue could be partially addressed using Adobe’s opti-
cal character recognition (OCR) technology, the process was unable to accurately convert scientific formu-
las into meaningful textual representations. Consequently, even after OCR some files continued to exhibit 
an unusually high number of detected images, many of which originally corresponded to individual letters 
or symbols.
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often experience a sense of unease or skepticism when encountering articles published in 
PPJs. Consequently, it is to be expected that both predatory and non-predatory journals will 
share a similar semantic structure and typographic foundation. These resemblances, how-
ever, sometimes extend beyond surface-level features. Our observations indicate that some 
PPP attempt to emulate the aesthetic language of established academic publishers, albeit 
with varying levels of success.

In regard to web design this phenomenon has already been discussed by Siler et  al. 
(2021), who state that predatory publishers often mimic the online ‘brand’ of established 
publishers (Laine & Winker, 2017). As it turns out, this phenomenon is also evident in the 
design of the publications themselves. For instance we can state that in our dataset the print 
design of Elsevier was most frequently emulated, followed by the layout of Springer Open 
(Fig. 2).

Using the Python library scikit-image  (van der Walt et  al., 2014) we also com-
puted the average Structural Similarity Index (SSI) (Wang et al., 2004) of each cover page 
between all elements in the predatory and in the non-predatory dataset. To compute all pos-
sible file combinations, we utilized the Python function itertools.combinations 
resulting in 97,903 possible combinations for the non-predatory-dataset and 153,735 pos-
sible combinations for the predatory-dataset.13 With N = 251638 (all possible combina-
tions of two files within each dataset) we can confirm that the Structural Similarity Index 
differs significantly ( p < 0.05 ) among legitimate (mean: 0.58, standard deviation: 0.077) 
and potential predatory journals (mean: 0.54, standard deviation: 0.065) with a ‘medium’ 
effect size (Cohen’s d = 0.57). As shown in Fig. 3, we can state that legitimate journal arti-
cles exhibit a higher degree of similarity regardless of the publisher than publications that 
are part of PPJ.

Fig. 2   Demonstration how some potential predatory publishers seemingly imitate layout and design pat-
terns of established publishers. Left: example image taken from the non-predatory dataset (Elsevier), 
middle-left: average image derived from selected journals of the predatory-dataset. Middle-right: example 
image taken from the non-predatory dataset (Springer Open), right: average image derived from selected 
journals of the predatory-dataset

13  Although the SSI can be considered quite costly computation-wise (each calculation took approximately 
0.5 s to compute, resulting in about 35 h of pure calculation time for both datasets), it has been shown to 
significantly outperform more simple metrics such as mean squared error in terms of accuracy (Wang & Li, 
2011).
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Discussion

In the introduction of this text we invoked the concept of the ‘uncanny valley’ to encap-
sulate the initial reaction of experienced researchers to a publication that seems amiss. 
This instinctual response, often dismissed as mere intuition, has now been corroborated 
by empirical evidence: a significant number of predatory publishing journals are dis-
cernible from their legitimate counterparts through visual discrepancies. Our investiga-
tion has shown that the distinction between potential predatory entities and authentic 
publishers goes beyond content or the absence thereof. It manifests preliminarily in the 
domain of design—specifically through discrepancies in typography, layout, and pro-
duction techniques—thus becoming detectable at an incipient phase of engagement. 
However it is questionable if there is a clear cut frontier between the aesthetics of a 
(potential) predatory publisher and a niche but legitimate publication that was produced 
with limited budget. This is especially true if only the PDF metadata are put in con-
sideration, since they prioritize professional (and therefore expensive) PDF production 
environments as a clear indicator of a legitimate publication. Since it “can be tough to 
distinguish a predatory journal from a journal that is under-resourced”  (Grudniewicz 
et  al., 2019) there is a bias to be expected that may exclude legitimate niche publica-
tions and/or publications that are not part of the established (and predominantly ‘west-
ern’)  scientific culture. To counter this notion, it is worth mentioning that it is still 
possible to produce sophisticated and aesthetically pleasing PDF outputs with limited 
budgets as well, e.g. by using free and open source software like Scribus or LaTeX for 
the final typesetting.

Regardless of any normative claims it can be stated that the whole pipeline from sub-
mission to publication differs between PPP and legitimate publishers. Due to cost-cutting 
PPP try to keep their interference in the pipeline as low as possible, therefore a lot of arti-
cles of PPJ are essentially identical to the form and layout the authors submitted—a phe-
nomenon, which is consequently represented in the PDF metadata. This procedure is quite 
uncommon within legitimate publishers, who often implement their own PDF production 
pipeline and convert the submitted documents (regardless of their initial writing formats) 
to their own corporate layout using specialized toolsets.

Fig. 3   Comparison of the Structural Similarity Index (SSI) between the title pages among legitimate jour-
nal articles and contributions to potential predatory journals. (Note: The small cluster of data centered 
around an SSI of 0.00 can be attributed to a legitimate journal that elected to print the title of each article 
on a separate page with black background. Since the title is not repeated on the following page, we have 
chosen to consider this predominantly black page as the de facto ‘title page’ of the article, although this 
decision naturally results in a slight skew of the SSI for the non-predatory dataset. If this particular journal 
would be excluded from the statistical analysis the effect size regarding the differences between the both 
datasets would still remain ‘medium’, albeit with a slightly larger effect size of 0.65.)
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Conclusion

Although the aim of this investigation was to develop a method for the preliminary assess-
ment of academic publications that allows automated analysis via code, the results pre-
sented here also yield insights applicable to individual case evaluations. Notably, sig-
nificant differences between legitimate and potentially predatory publishers are evident 
in terms of text length, metadata, visual complexity, and typography. Specifically, it can 
be stated that the average text length in potentially predatory publications is significantly 
shorter. The PDFs published by these journals are more frequently created using standard 
office applications and often employ typical pre-installed fonts (e.g., Arial, Calibri). Addi-
tionally, potentially predatory publications differ from legitimate ones in the greater visual 
complexity of their title pages and their more frequent use of A4 page size.

With these insights we are able to present an additional component to the existing 
checklists and guides (Rele et al., 2017; Shamseer et al., 2017; Kurt, 2018; Manca et al., 
2018; Elmore & Weston, 2020)14 for identifying predatory publishing. Nonetheless, it is 
still important to reflect upon the normative bias that arises from focusing solely on aes-
thetic aspects of a publication. Consequently the method we propose in this paper is par-
ticularly suited for automated analysis of large corpora to obtain a preliminary assessment 
of the prevalence of predatory publishing practices. Owing to its scalability, our subse-
quent steps include expanding the existing dataset and augmenting it with publications 
that, while not listed on Beall’s List, are considered predatory by other databases as well 
as analyzing legitimate publications that were initially excluded from our dataset. Funda-
mentally, it can be observed that, while there are notable differences in design language 
between potentially predatory journals and legitimate publications, there also exist numer-
ous similarities between the two datasets. As these commonalities primarily arise from 
the standardized structure of scholarly articles  (Nathan et  al., 2021; Rolo, 2019), it may 
be concluded that predatory publishers are relatively effective in replicating the general 
visual conventions of academic publishing. Consequently, the principal visual distinctions 
between PPJ and legitimate publications that our study identified lie in subtle and often 
unconscious design characteristics. Despite their subtle nature, these nuances contribute 
to the outlined ‘uncanny valley’ effect, reinforcing Spitzmüller’s (2021) notion that design 
is not merely a superficial layer of a publication but rather an integral component of the 
academic ‘ethos’.
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