
Comparing public and private Facebook activity  
linking to PLOS ONE papers 

 
Asura Enkybayar1, Stefanie Haustein1,2,3, Germana Barata1,4 & Juan Pablo Alperin1,5*

 

1 Scholarly Communications Lab, (Canada) 
2 School for Information Studies, University of Ottawa, Ottawa, (Canada) 

3 Centre interuniversitaire de recherche sur la science et la technologie (CIRST),   
Université du Québec à Montréal, Montréal (Canada) 

4 Laboratory of Advanced Studies in Journalism, State University of Campinas (Brazil) 
5 School of Publishing, Simon Fraser University, Vancouver (Canada) 

*Corresponding author 
 
Introduction 
Approximately one third of the world’s population uses Facebook (United Nations, 2019) to 
share information (Baek, Holton, Harp, & Yaschur, 2011). Use among academics has been 
found to be as high as almost 40% of scientists and engineers and 50% of scholars in the social 
sciences, arts, and humanities use Facebook regularly (McClain, 2017; Van Noorden, 2014). 
Others report an extensive use of Facebook in an educational context outside and inside 
classrooms (Roblyer, McDaniel, Webb, Herman, & Witty, 2010; Selwyn, 2009). Yet, despite 
the widespread use of Facebook in academia, there has been limited research that specifically 
focuses on the circulation of research on the platform (Enkhbayar & Alperin, 2018; Freeman, 
Roy, Fattoruso, & Alhoori, 2019; Ringelhahn, Wollersheim, & Welpe, 2015).  
 
Altmetric studies that do include Facebook as a data source, find that it does not seem to be 
used widely to share links to journal articles. Facebook coverage has been reported to be 
significantly lower than the ones observed for Twitter (Haustein, Costas, & Larivière, 2015; 
Xia et al., 2016; Zahedi & Costas, 2018b). In their review of nine studies, Erdt et al. (2016) 
report that only 7.7% of research articles were shared on Facebook—far less than 59.2% of 
articles stored in Mendeley libraries or 24.3% disseminated on Twitter.  
 
Similarly to other altmetric indicators, Facebook coverage can vary depending on discipline or 
country. Biomedical and health sciences were found to be among the fields with the highest 
coverage (Costas, Zahedi, & Wouters, 2015; Fenner, 2013). Alperin (2015) found that among 
Latin American journals, studies written by authors in Brazil were shared the most. While these 
differences signify particular biases in the uptake and use of Facebook by scholars from 
different countries and disciplines, coverage has also been shown to vary depending on 
altmetric aggregator. For example, Zahedi and Costas (2018b) report a Facebook coverage of 
7.9% when collected by Lagotto, 11.05% when collected by Altmetric LLP and 16.3% when 
collected by Plum Analytics. 
 
Differences exist due to significant variation of the manner in which the mentions of research 
on Facebook are retrieved and aggregated (Zahedi & Costas, 2018a). Searching for mentions 
of research by querying Facebook’s API, which measures the number of times links are shared 
anywhere on Facebook, identifies more mentions than when using data mining approaches. The 
latter can only be done on public Facebook pages, excluding any posts shared with a user’s 
friends only. The data mining of public posts approach is used by Altmetric LLP, while Plum 
Analytics makes use of Facebook’s API.  
 
This study focuses on the comparison of retrieval methods and the effect on Facebook-based 
altmetric indicators. We argue that these methodological distinctions have far-reaching 



implications for understanding the role of Facebook in the circulation of research and, as a 
consequence, for the field of altmetrics in general. 
 
We aim to measure the share of Facebook activity missed by both data collection methods, 
respectively. The objective of the study is thus to identify the share of private Facebook activity 
missed by Altmetric LLP’s data collection method. More specifically, we analyze differences 
between disciplines to shed light on particular biases introduced by the data collection method 
and different sharing practices by scholars and the general public.  
 
Methods 
In order to test the differences in Facebook activity retrieval methods, we selected PLOS ONE 
articles as a test set. As a multidisciplinary and open access mega journal PLOS ONE provides 
the advantage of publishing a wide variety of fields of research, which are free to read and 
accessible by the general public. We analyze all articles published in the journal PLOS ONE 
between 2015 and 2017, inclusive.  
  
Using the rplos package for R (Chamberlain, Boettiger, & Ram, 2018), we retrieved a total of 
61,872 articles that were published in PLOS ONE during the three-year time period. The precise 
query used can be found in box 1.  
 

searchplos(q="*:*", 
    fl="id, publication_date, title, author", 
    fq=list('publication_date:[2015-01-01T00:00:00Z TO 2017-12-31T23:59:59Z]', 
     'journal_key:PLoSONE', 
     'doc_type:full')) 

Box 1. Query used to retrieve PLOS publications using rplos package. 
 
We used the DOIs of these 61,872 documents to query the Altmetric.com API to retrieve the 
public Facebook posts determined by the data mining approach. Altmetric.com extracts 
mentions of articles from posts in a curated list of public Facebook groups and pages. One of 
the main strengths of this approach is the possibility to identify mentions to articles that are not 
linked (e.g., when an article is mentioned by title instead of URL). The major limitation, 
however, is that it can only be done for posts that are on public pages, as Facebook does not 
share—and so Altmetric cannot collect—the texts of posts that are private. We retrieved 50,819 
responses with at least one mention across all of the sources tracked by Altmetric.com. Of these, 
9,632 had at least one Facebook mention.  
 
In contrast to the first approach, the second approach makes use of Facebook’s Graph API to 
access engagement counts for so-called Facebook Objects (i.e., groups of URLs that Facebook 
refer to the same content) in their social graph (i.e., the network of users that make up 
Facebook’s content). These engagement counts comprise the total number of shares (i.e., URL 
posted by a user), reactions (i.e., ‘likes’ or other emotion icons), comments (i.e., responses to a 
shared URL), and plugin comments (i.e., comments created by users on an external URL using 
the Facebook comments plugin). PlumX Metrics and Lagotto use this approach to collect 
Facebook activity. One of the main strengths of this approach is that it can access activity 
around research articles that happen outside of public view, which comes, however, aat the 
expense of allowing that activity to be audited. 
 
Facebook’s Graph API accepts a single URL as a parameter, and returns both a Facebook 
Object ID, along with the number of times the object has been shared, liked, and commented 
on by users across Facebook, including private wall posts as well as posts on public pages 



(Enkhbayar & Alperin, 2018; Wass 2018). We identified ten different URL patterns that users 
might have used to share a PLOS ONE article on Facebook (Table 1). We then used the URL 
endpoint of the Graph API v2.10 to retrieve the Facebook engagement counts for each of the 
618,720 URLs. 
 

Table 1. URL types based on DOI, Pubmed ID and Pubmed Central ID. 

 URL type Pattern 
1 doi https://doi.org/{doi} 
2 doi_old http://dx.doi.org/{doi} 
3 landing http://journals.plos.org/plosone/article?id={doi} 
4 authors http://journals.plos.org/plosone/article/authors?id={doi} 
5 metrics http://journals.plos.org/plosone/article/metrics?id={doi} 
6 comments http://journals.plos.org/plosone/article/comments?id={doi} 
7 related http://journals.plos.org/plosone/article/related?id={doi} 
8 pdf http://journals.plos.org/plosone/article/file?id={doi}&type=printable 
9 pubmed https://ncbi.nlm.nih.gov/pubmed/{pmid} 

10 pmc https://ncbi.nlm.nih.gov/pmc/articles/{pmcid}/ 
 
A Facebook Object was found for 111,205 (18.0%) of cases. However, due to the way 
Facebook’s API works, 52,564 of the 111,205 URLs (47.3%) were mapped to Facebook 
Objects with zero shares, reactions, and comments. These were treated the same as those which 
were not found in the API. Each of the Facebook Objects were stored, along with their Object 
ID. Facebook attempts to assign the same Object ID to URLs that correspond to the same 
content, for example, those that use different protocols (i.e., https vs http), those that redirect to 
the same page (e.g., links with or without a www at the beginning), or those that have additional 
characters at the end (e.g., a “trailing slash” or some URL parameters). As previously reported, 
in some cases, different articles get mapped to the same object and it is not possible to attribute 
the engagement correctly (Enkhbayar & Alperin, 2018). After removing such problematic 
articles, the final dataset contains 61,848 articles. 
 
Because of the interdisciplinary nature of PLOS ONE, we used the article-level subject 
classifications from Piwowar et al. (2018). Each article is assigned to a single discipline based 
on its most frequently cited NSF specialty, as indexed by the Web of Science. The NSF 
classification system comes in three levels of granularity: Grand disciplines, disciplines, and 
specialities. In our analysis we focus on the disciplinary level as it provides a good midway 
point between grasping big picture and providing sufficient detail. 
 
The disciplines of Arts (2 articles) and Humanities (15) are excluded from disciplinary analysis 
due to the low number of publications (they are included in other analyses). By matching DOIs 
and titles between the PLOS publications that we collected and were provided for the 
disciplinary analysis we arrived at 57,902 articles with a grand discipline, discipline, and 
specialty, while 3,929 articles are missing those. Of these 3,929 articles without disciplinary 
information, 3,346 articles were either corrections or retractions, or published by the PLOS 
ONE staff which are not considered traditional research outputs and, consequently, not included 
in the data provided by Piwowar et al. (2018). Thus, only 583 articles are actually missing 
disciplinary information due to miscellaneous reasons (e.g., errors in the metadata). 
 
 
Results 
The 58,641 URLs with Facebook activity referred to 21,412 articles. As shown in the Venn 
diagram in Figure 1, reactions were found for 13,571 (62.6%) of the shared articles, and 



comments for 10,098 (47.6%). There was a high degree of overlap between those articles with 
comments and those with reactions. By definition, all articles need to be shared on Facebook at 
least once before they can receive a click-based reaction or a comment. However, we found 259 
(1.2%) articles that had reactions or comments despite no recorded acts of sharing.  
 

 
 

Figure 1. Venn diagram of Facebook activity received by individual articles.  
The dotted circle depicts 21,412 articles with shares. 

 
Comparing the Facebook coverage determined by the Facebook Graph API approach, all-
engagement shares (AES), with Altmetric.com’s method, public-only shares (POS), shows that 
more than one third (34.6%) of the 57,902 articles with disciplinary information receive some 
Facebook activity (AES), while coverage based on public posts only (POS) is 15.6% (Figure 2).  
Comparing both retrieval methods reveals that more than half of all Facebook engagement is 
missed by Altmetric.com’s data collection approach.  
 



 
Figure 2. Facebook coverage per retrieval methods all-engagement shares (AES) via Facebook API 

and public-only shares (POS) via Altmetric.com per year and for all years. 

Combining retrieval methods, a total of 23,320 articles were shared on Facebook (i.e., found in 
AES and/or POS). One third of these articles (7,715; 33.1%) were found by both approaches, 
more than half (13,697; 58.7%) were only found by the Graph API method, while 
Altmetric.com retrieves 8.2% (1,908) of articles which are not found via the Graph API. The 
ratios remain stable across individual years. This means that 41.3% of Facebook activity related 
to PLOS ONE papers is shared publicly, while 58.7% are shared in private exchanges and thus 
remain hidden from public view.  
 
Looking at the distribution across disciplines (Figure 3), the difference between all public (POS 
only + both) and private posts (AES only + both) is highest in Earth and Space (55.1% public), 
Social Sciences (49.6%), Health (48.7%), Psychology (47.9%) and Professional Fields (47.5%). 
In these fields, almost half of all Facebook engagement is public. On the other end of the 
spectrum, in Engineering and Technology (24.8% public), Physics (28.0%), Chemistry (32.5%) 
and Mathematics (35.1%), the great majority of all Facebook activity remains hidden from the 
public and is thus also not captured by Altmetric.com. This underestimation of the so-called 
hard sciences by the Altmetric.com data mining technique has important implications for all 
altmetrics studies using their data. For example, Haustein, Costas and Larivière (2015) report 
the lowest Facebook coverages for these fields. Part of these differences in coverage may not 
be due to a lack of engagement but due to deficiency of Altmetric.com’s data collection method. 
 
Interestingly, Figure 3 also reveals that, while missing 52.1% of articles, Altmetric.com’s 
approach is collecting 19.2% additional articles in Clinical Medicine compared to the Graph 
API. We assume that the data mining technique catches a large share of articles which do not 
formally link to but mention information about the article in text only. Clinical Medicine stands 
out with the highest number of articles that were only indexed by Altmetric.com’s method, 
while Physics (5.1%), Earth and Space (5.7%), Social Sciences (5.8), and Biology (5.8%) 
display the lowest shares. In total, Altmetric.com found 1,853 (8.1%) articles that could not be 
retrieved by the API method. 
 



 
Figure 3. Percentage of papers found by both Facebook retrieval methods, public-only shares (POS) via 

Altmetric.com only and all-engagement shares (AES) via Facebook API only per NSF discipline. 

Given that the API (AES) and data mining (POS) methods are both covering the same data 
source, we can compare differences in the extent to which these approaches collect Facebook 
engagement. For the 7,715 articles that have been captured by both methods, we were able to 
calculate the difference in the number of shares per article. Figure 4 shows a letter-value ploti 
for those articles that displayed a difference between counts. Plotting the absolute differences 
on a logarithmic scale provides a comparison of the medians and several other percentiles. 5,222 
(67.7%) articles had more AES than POS counts, 2,027 (26.3%) articles returned the same 
number of shares for both methods, while only 644 (6.0%) of all articles returned a higher POS 
count. Two observations for articles with a higher POS count stand out: (1) the number of 
articles reduces from 200 to 95 articles from 2015 to 2017 and, (2) while the median difference 
remains stable at 2, the number of articles with higher differences drastically reduces (i.e., the 
higher percentiles in the plot disappear for POS > AES).  
 



 
Figure 4. Letter-value-plot of the absolute difference between AES and POS counts. 

 
 
Conclusions and outlook 
This study compared two data collection methods retrieving Facebook activity to scientific 
journal articles. Based on PLOS ONE articles published between 2015 and 2017, we analysed 
the variations in coverage and extent of the difference in Facebook engagement counts of public 
Facebook posts retrieved by Altmetric LLP via data mining techniques with all Facebook 
engagement counts retrieved via the URL-based Facebook Graph API. Our analysis shows that 
about 55% of all Facebook engagement is shared privately among users and therefore missed 
by Altmetric’s approach. This shows that working with public-only pages may be hiding a 
significant portion of the research-related activity that happens on the platform. This seems to 
corroborate findings by McClain (2017), who shows that academics on Facebook tend to share 
science on the platform in a personal and intimate manner, rather than professionally for science 
outreach and communication. 
 
More importantly, the difference in coverage via the Graph API and Altmetric’s method varies 
across disciplines, putting particularly the so-called hard sciences (i.e., Engineering and 
Technology, Chemistry, Physics, Mathematics) at a disadvantage when analyzed by Altmetric 
LLP. Due to an advantage of the data mining technique of finding references without formal 
linking, Altmetric LLP is able to retrieve 8.2% of articles with Facebook activity, which cannot 
be discovered via the URL-based Graph API. Although still much lower than articles 
discovered by AES only, the share of documents discovered by only in POS is particularly high 
in Clinical Medicine. 
 
We also showed that different retrieval techniques do not only vary in the percentage of articles 
found, but also in the amount of counts of Facebook activity. Among the 7,715 PLOS ONE 
papers retrieved by both methods, AES counts exceeded PLOS in two thirds (67.7%) of the 



cases, while POS reported higher counts than AES 6.0% of the times. For the remaining 2,027 
(26.3%) articles, engagement counts were identical. 
 
Our study shows that the retrieval method has a significant effect on results and commonly used 
altmetrics. Findings demonstrate that reliability and reproducibility of Facebook data in the 
context of altmetrics is questionable (Haustein, 2016). These differences affect have far-
reaching implications for our understanding of the role that Facebook plays in the diffusion of 
and engagement with scholarly articles. We therefore urge all altmetric data aggregators and 
authors of altmetric studies to be transparent and open about the shortcomings of respective 
retrieval methods. 
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condition is reached. Outliers are finally those data points that lie outside of the final plotted box. See 
Hofmann, Wickham, & Kafadar (2017) for more details about this type of graph. 

 


