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404 NOT FOUND: 
a study of hyperlinks on  
Irish academic library websites 
Colm O’Connor and Aoife Doherty

Abstract

Link rot refers to inaccessibility of resources on the World Wide Web due to decayed links. Using a link checking 
tool the authors examined links from ten Irish academic library websites using the LibGuides content 
management system. Four percent of links were affected by link rot, rendering them inaccessible. It is 
recommended that librarians be mindful of link rot when creating content and periodically check their webpages 
for broken links.
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Introduction and Literature Review

This paper examines the incidence of link rot in ten Irish academic library 
websites at a given point in time. The term “link rot”, first coined by Jakob 
Nielsen (1998), refers to the inaccessibility of resources on the World Wide 
Web due to decayed links. Decayed links may be due to several causes 
including non-existent web pages, restructuring of a website’s URL (Uniform 
Resource Locator) or the omission of a redirect when moving a web page.

The instability of resources on the World Wide Web is a great source of 
frustration for web users, making finding the original source of information 
difficult or, in some instances, impossible. Notwithstanding the issue of 
permanency of web resources, web citations are prevalent in the scholarly 
literature owing to their ease of access and speed at which they can be made 
available online. Reference rot (that is link rot within references) in scholarly 
publications across a variety of disciplines has been the subject of study of 
many research papers. Notable findings include those of a large scale study 
conducted by Klein et al (2014) discovering that 20-70% of references in 
multiple science, technology and medicine (STM) journals are affected by link 
rot1 and of Burnhill et al (2015) revealing that 20% of articles in the same field 
‘contain at least one reference to a web resource that is rotten’.

Research carried out by Kaufmann and Campana (2019) found that 16% of 
links to resources chosen for the online delivery of a social studies curriculum 
suffered from link rot, calling into question the efficacy of online resources as 
a learning tool. White (2019) makes the point that this issue could easily apply 
to the many links to educational resources contained in library LibGuides, an 
argument supported by the results of our study. 

Methodology

Ten Irish academic library websites were examined for link rot. All ten websites 
used Libguides software; LibGuides is a content management and 
information sharing system designed specifically for libraries. Each website 

1	 The study looked at multiple journals. 

was assessed for link rot using the link checking tool ‘Dr. Link Check’. This tool 
is easy to use and requires no technical or programming knowledge. Inserting 
the URL of the library webpage being investigated into a search box returns a 
results list containing the total number of links checked, the number of 
broken links and their location.

Additional information given includes the type of errors found (eg.404 not 
found, Timeout, 403 forbidden etc.), a breakdown of link types (eg. <a href>, 
<img src> etc) and link scheme type (http:, https: etc.). To double-check the 
accuracy of the reported results 5% of the links identified as broken by Dr. 
Link Check were tested manually confirming the effectiveness of the tool. The 
entirety of some sites can be checked by inserting the URL of the LibGuides 
homepage into the link checking tool; others require the URL of each 
individual LibGuide to be entered.

Results

In total 47,308 hyperlinks were examined across ten websites. 1,954 of these 
links were broken, a total of 4.10%. The percentage of broken links on the 
websites examined ranged from 0.91% (23 broken links out of 2,541) to 9.8% 
(432 broken links out of 4,411). See table 1 for details.
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comprised 47.6% of all errors. Others were ‘Timeout’ (19.1%), ‘5XX Server Error’ 
(9.1%), ‘403 Forbidden’ (8.6%) and ‘Host Not Found’ (6.5%). Less frequent were 
‘Connect Error’ (2.3%), ‘SSL Error’ (1.5%), ‘Invalid URL’ (0.8%) and ‘Send/Receive 
Error’ (0.1%). The remainder was made up of other errors.

Discussion, Solutions & Recommendations

Our findings demonstrate that link rot is a significant issue for Irish academic 
library websites. Of the links examined, one in every 25 was inaccessible. If 
this problem is not addressed this number is likely to get worse; Milligan 
(2019) notes that the average lifespan of a webpage is thought to be between 

44-100 days. Several studies have shown that the incidence of link rot 
increases over time (Zeng et al 2019, Bansal & Parmar 2020, Zhou et al 2015).

This study checked a relatively high number of links compared to previous 
studies examining link rot. According to Sanderson et al (2011) ‘‘sample size 
has often been very small- …previously the number of URLs checked…was 
also limited by the manual nature of such checks”. The authors overcame this 
problem by use of a link checking tool.

As aforementioned, this study recorded link rot at a given moment in time. 
While carrying out their own research into link rot, Tyler and McNeil (2003) 
found that a number of webpages recorded as ‘dead’ were discovered to be 
‘undead’ upon revisiting the websites after a period of six weeks. Future 
studies may benefit from rechecking the original results to obtain a more 
exact picture of the issue.

What can librarians do to combat this problem? Fortunately there are a 
number of ways to deal with the issue of link rot. These can be divided into 
prevention and cure.

Firstly prevention. When creating content for their websites librarians should 
be mindful of link rot. Where possible, librarians should link to content which 
has a persistent identifier such as a DOI rather than a URL. DOIs are primarily 
used for scholarly journal articles rather than web pages however and the fact 
there is a cost to register a DOI means that most content will never have one. 
Another solution is to use Perma.cc. This is a service supported by a wide 
range of organisations including university libraries which takes a snapshot of 
a URL’s content and returns a permanent link (known as a permalink) which is 
then used in place of the original link. Tim Berners Lee, the founder of the 
World Wide web believed that ‘it is the duty of a webmaster to allocate URLs 
which you will be able to stand by in 2 years, in 20 years, in 200 years. This 
needs thought, and organisation, and commitment’ (Berners-Lee, 1998). 

Website content creators should avoid linking directly to documents such as 
PDFs. As noted by Kille (2015) these tend to be less stable than normal web 
pages - ‘landing pages are generally more stable than PDFs. Because the latter 
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are documents, they tend to be renamed or move around on websites. They 
can also be updated, potentially invalidating the reason for your original link, 
yet this won’t necessarily be indicated to you or your users.’

Looking at the cures, one method of ensuring links on websites are kept 
up- to -date is by using a link checking tool. There are a number of such tools 
available, examples include Sitechecker, Interrobot, and the one used in this 
study, Dr. Link Check, as well as numerous others. All offer different features 
and most have a free version which usually allow a certain number of broken 
links to be checked before a purchase is required. Many of these tools have an 
automatic link checker which can be scheduled to run periodically; the broken 
links found can then be updated by a librarian. It is recommended that 
libraries examine the different features available through the various link 
checking tools and choose the one best suited to their individual needs. 
Checking for, and correcting, link rot should be considered a natural extension 
of usual website maintenance.

It should be noted that while link checking tools will detect broken links, they 
will not identify web pages that have been affected by content drift. Content 
drift refers to the evolution of an identified resource over time into one that 
bears no resemblance to the content originally referenced (Klein 2014). 
Content drift needs to be checked for manually.

Many Irish libraries, including all of those considered in this study, use the 
LibGuides software to build and edit their website. LibGuides includes an 
inbuilt link checking tool which many librarians may believe is sufficient to 
discover all instances of link rot. However, it is important to be aware that this 
tool has a number of limitations. As Randtke and Burell (2012) noted: ‘Links in 
bulleted lists will be checked...other links will not’. This means that any links 
inserted within a paragraph (these comprise the vast majority of links in the 
authors study) or links inserted within an image will not be checked.

Conclusion

This study has shown that link rot is a problem in Irish academic libraries. 
When creating content for webpages, librarians should be mindful of the 
issue and link to webpages which are likely to be more stable (such as those 
with a .gov domain), avoid linking to documents such as PDFs and use 
permanent links such as those created by perma.cc. Librarians should also 
routinely check their webpages for link rot using a link checking tool and 
should incorporate link checking into their standard website maintenance.

Colm O’Connor MA MLIS , Assistant Librarian (Clinical Support) 
and Aoife Doherty*, BA, Library Assistant, Royal College of Surgeons in Ireland

* Currently Post-graduate student Information and Library Management, Ulster University
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