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Introduction

Digital repositories seem to be one of the newest paths which are forged by the emergence of electronic journals. In the first issue of the Journal of the Medical Library Association this year, Suzetta Burrows gives an historical overview of the electronic journal developments in health sciences libraries (1). She describes how the attention concerning electronic journals shifted from early acquisitions and management, to A-Z listing and cataloging, growth, collection of usage data and education programs. Now finally, electronic journals are forging new paths in both the way patrons use library resources and the way libraries process and maintain them. One of these new paths is the phenomenon of the institutional repository. As new policies from publishers support self-archiving initiatives and institutional repositories, the number of repositories seems to be ever-growing. 

In this paper we will describe how we are translating these worldwide developments to our organisation. But first, let us introduce you to the hospital we are working in, to help you understand which limitations, but also which advantages and possibilities we are facing during our project.

The St. Antonius hospital is one of the largest teaching hospitals in the Netherlands. It was founded in 1910, originally in the centre of Utrecht in the middle of the Netherlands. Since 1983 it is located in Nieuwegein, just outside the city of Utrecht. We are ofcourse affiliated to the University Medical Centre Utrecht (UMCU), which is nearby. The St. Antonius hospital is especially well known for its cardiothoracic and pulmonary departments, which historically formed the base of the hospital. We have a medical staff of about 140, and almost 120 residents. Residents are divided over 21 clinical specialities. Maybe because of this high number of residents and the presence of a number of topclinical interventions, the medical staff has always been very research-minded. Consequently, through the history of the hospital, scientific publications have always been numerous. Nowadays, the hospital generates about 6 thesis anually.

For a medical library, the St. Antonius hospital is an inspiring atmosphere to work in. The library holds a central position in the hospital, and its services are well conceived. This doesn’t mean however, that we are very largely staffed : for years we had to run the library with less then 2 FTE. Since June this year, the library is run by 4 people, all working parttime, which together count for 2.4 FTE. This is still hardly enough to run all library services, including maintaining the print and electronic collection, doing the document delivery, maintaining the website, and running a clinical librarian service. 

One of the tasks the library traditionally performes through all these years, is the annual compiling of the hospital publication list. In 2004 we changed to Reference Manager to compile these lists. Not very long after that two other “triggers” for our project occurred. First, the preparations started for the celebration of 95th anniversary of the St. Antonius hospital. A scientific conference and a jubilee book covering the scientific history of the hospital, would be at the centre of the celebrations. As a consequence, we were flooded with requests from staffmembers to produce all sorts of reference lists. The second trigger was that we were suddenly offered a volunteer, a former librarian, who was willing to assist us, but mainly from his desk at home. 

It was then that we realised that we had a motive on one hand, and a possible answer on the other hand to start to work on the complete Antonius bibliography. We also realised we possessed a substantial part of the scientific references of the hospital (be it in print, or in electronic form), and we saw this could be a very sound basis for compiling a repository for the hospital. It is a true “Antonius” tradition to just embark into a new project, and see how far you can get. And this was exactly what we did : we decided to build an institutional repository and thus facilitate access to the full text of all scientific articles published by the medical staff of the St Antonius hospital, Nieuwegein, the Netherlands. Modestly we christened it STAR : SinT Antonius Repository.. 
Methods

We identified four steps :

1. collecting metadata ; the complete set of references to scientific Antonius publications was defined as the metadata we needed to form the basis of our repository. The resources we could use existed of an almost complete electronic set of  publication lists from 1986 and later. We could trace annual reports, including publication lists, back to 1940. Finally, we had a complete list of all medical staff members from 1910 until now, including data on which years they worked in the hospital.  

2. giving access ; as we were already using Reference Manager to collect our references, and the newest RefMan version offers linking options as well as a webbased search interface, the first option we investigated was whether it was possible to use the RefMan webmodule to give access to our repository. 

3. analyse full text options ; based on STAR as it was on May 31 2006 we analysed the possibilities of archiving pre- and post-prints, linking to the full text etc.

4. organizing / maintaining access to the full text ; the final problem we will be facing is how to link our metadata to the full text options we have. Again, our goal was to work as practical and efficient as possible. Therefore, we are investigating different options, and see how far we can get. Options we tried are ranging from just linking to open access journals, to digitizing summaries of older Antonius theses.

Results

Collecting metadata

The Antonius references were collected in a three-step process : 

1. we started with a Medline search, based on the complete list of present and former Antonius staff members. We limited each searchresult to the years the staffmember worked in the hospital. This resulted in a list of over 2.400 references. Next, our volunteer checked all publication lists from the annual reports manually. He copied all “non Medline” references into Reference Manager as far as possible, or added them manually. After thus checking the 10 most recent publication lists, we ended up with a database of about 3.500 references. This checking is still in progress.

2. based on this list, we compiled separate lists per specialty. In August 2005 we sent these lists to all staff members, and asked them to check and update their personal references. The response to this request was tremendous. In a period of only 3 months we could add about 900 new references, which brought us to a total of 4.400.

3. an alert was activated based on all present medical staff members, in the “Medline in process” database of Ovid. This alert generates about 25 references per month.

At the end of July this year, we passed the number of 5.000 references in our database. We expect that this number will rise to about 5.300 when all the retro-import is done. Further, about 300 publications per year will probably be generated by the staff. The growth of STAR is shown in figure 1
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Figure 1

The next figure shows the number of journal articles in STAR,  shown per year of publication.  It’s clear that the number of publications per annum increases through time. In the 1980’s on average 50 articles were published each year; in the 1990’s that number grew to almost 100; and the first four years of the 21st century give us an average annual increase by 140 articles.
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Figure 2

Giving access

As said earlier, the fact that we choose the Reference Manager webmodule to give access, was mainly a pragmatical choice. Meanwhile, we discovered that the RefMan webmodule still has its flaws. Searching is not very intuitive. The display settings are not flexible enough, and sometimes even incorrect. XML programming and a lot of time would probably solve most of these problems, but the idea behind our RefMan choice was to have an easy and efficient solution. RefMan is in that sense a disappointment.  

Analysis of full text options (2) 

The Flemish writer and poet Willem Elsschot wrote : “Laws stand between dream and action, as do practical objections.” This statement is quite applicable to the building of a repository. We will show that the ‘practical objections’ come in the form of a great amount of work and expenses. The ‘laws’ are all aspects of electronic copyright one encounters while building a repository.

Before we started analysing the full text options we made two distinctions:

1. journal articles and non-journal articles

2. journal articles published before 1997 and those published in or after 1997

The distinction between journal articles and non-journal articles

We only looked at the full text options for articles published in journals because journals are dominant in the scientific discourse. For as to avoid discussions whether or not this or that (mostly Dutch) periodical is peer reviewed, we decided to define a journal as ‘a periodical indexed in Index Medicus’. At May 31 2006 we made a copy of the actual STAR for analysis purposes. At that time STAR consisted of 4954 entries, of which half were journal articles. The other half of the references consisted of abstracts (14%), book chapters (9%) thesis (5%), periodicals not indexed in Index Medicus (19%) and others (17%). 

Journal articles published before 1997 and those published in or after 1997

One has to make a distinction between articles published before 1997 on the one hand and those published in or after 1997 (in short we will refer to them as post-1997). In the years before 1997 no single author in any field of science could have known or foreseen electronic publishing. Therefore before 1997 no author could have transferred copyright for electronic publishing. So pre-1997 articles can be posted electronically without violating copyright. In this context it is interesting to note that some publishers learned from this and nowadays demand copyright transfer not only for all existing media of publishing, but also for those “in the future created” (BMJ Publishing Group).

The journal articles in the STAR can be split up in 1378 pre-1997 and 1135 post-1997. First we will discuss the post-1997 cohort. 

Post-1997

First we wanted to know which publishers accounted for the 1135 post-1997 journals articles. To find out, we checked the journal titles in the PubMed Journals Database. The post-1997 journals articles in STAR were published by over a 100 publishers. 68% of the articles are published by just 10 companies. These publishers were (in order of importance): Elsevier, Lippincott William & Wilkins, Bohn Stafleu Van Loghum, Springer, Blackwell, Wiley, Oxford University Press, Van Zuiden Communications, BMJ Publishing Group and Karger. 

What is their attitude towards repositories?

First, there is one who hasn’t given it any thought yet. This is the Dutch publisher Bohn Stafleu Van Loghum. 

Three publishers demand you to always ask their permission for archiving an article (in any form) in a repository. These are Lippincott William & Wilkins, Van Zuiden Communications and Karger. Together these four publishers account for 31% of the articles published by the top-10 publishers group (21% of all post-1997 journals).

	
	% of the articles published by the top-10 publishers group
	% of all post-1997 journals).



	Bohn Stafleu Van Loghum
	12 %
	8%

	Lippincott William & Wilkins
	13%
	9%

	Van Zuiden Communications
	3%
	2%

	Karger
	3%
	2%

	Total
	31 %
	21%


The other six publishers do allow authors to post in a repository pre- and/or postprints : their own version of the article in which the changes made in the peer review and editing process may be reflected. Furthermore they ask you to provide a link to the journal homepage when the article has been published. Some demand that such a link is accompanied by an standardised statement. For instance: Springer wants you to add “The original publication is available at http://www.springerlink.com/” plus appropriate URL and/or DOI for the article. Blackwell prefers “The definitive version is available on www.blackwell-synergy.com”.  Oxford University Press has you to add the phrase : “This is a pre-copy-editing, author-produced PDF of an article accepted for publication in [insert journal title] following peer review. The definitive publisher-authenticated version [insert complete citation information here] is available online at: xxxxxxx [insert URL that the author will receive upon publication here].” Others even allow you to publish an electronic version of the article after a certain period after publication (Blackwell, Oxford University Press). Its important to note that all these publishers explicitly or implicitly prohibit archiving the publisher PDF in a repository.

Pre-1997

As we said earlier, for articles published before 1997 electronic copyright has no role to play. That’s why we analysed the pre-1997 cohort not according to publisher, but to periodical. The top-10 periodicals account for 38% of  the articles. One Dutch publication reigns supreme. In the Nederlands Tijdschrift voor Geneeskunde (“the Dutch Journal of Medicine”, published by Bohn Stafleu Van Loghum) we find 291 articles written by Antonius staffmembers, 21% of all pre-1997 articles. The other 9 journals are Netherlands Journal of Medicine, European Heart Journal, Circulation, European Journal of Cardio-Thoracic Surgery, Journal of Thoracic & Cardiovascular Surgery, Chest, European Journal of Vascular Surgery, Thorax and Journal of the American College of Cardiology. In this collection the importance of cardiothoracic surgery and pulmonology in the history of our hospital is clearly reflected.

Electronic files of these periodicals as provided by the publishers go back to between 1995 and 1857 (Nederlands Tijdschrift voor Geneeskunde). Can one archive these articles based on the argument that pre-1997 publications are free of electronic copyright? I’m inclined to think one can’t. While you can post the electronic version you yourself made of a paper based version, this does not imply that you can archive an electronic version made by someone else.

Organizing and maintaining access to full text

Giving access to the full text can be done in two ways. First, one can archive the article (in whatever form). Second, one can provide a link to the publishers website.

Archiving

We archived the full text by year of publication in separate folders and then by reference ID. One must make an distinction between the authors own version, and the ‘digitized’ pre-1997 articles.

Authors own version

In the summer of 2006 we started collecting the pre- and post-print (ppp’s) of authors. Above we described the process of gathering metadata which made clear among other things that a general member of the medical staff is only willing to participate in supplying his publications if you can show a substantial amount of data already gathered. A critical mass is required to get the snowball rolling. We reasoned the same would apply to pre- and post-prints. So we decided to follow a Nestor and Benjamin approach. At first we asked three senior members of the medical staff and six junior doctors for their ppp’s. These nine represented a cross-section of the hospitals medical population : the departments of cardiology, clinical chemistry, clinical neurophysiology, medical microbiology, internal medicine, and pharmacology. All of them are known to be diligent writers. Given the fact that our hospital is a transparent organisation where informal relationships prevail, it has proved to be quite easy to get the help of key figures in the past. And we are convinced it will be so in the future.

At the time of writing, not enough pre- and post-prints have been supplied to start a general ppp’s collection drive. So we can not elaborate on this point yet. But two remarks have to be made. First, non of our doctors seems familiar with the concept of pre- and post-print. One has a lot of explaining to do. And when the ppp-concept is made clear to them, they start doubting the value of pre- and post-prints. That’s because they seem to see writing as a dialectical process which renders a past version of the manuscript obsolete when a new, rewritten version is completed. This process comes to an end with the definitive, published version of the article which degenerates all earlier versions to nothing more then probatio pennae.

Digitized pre-1997 articles.

We started by using a fax-to-e-mail-service for making our own electronic versions. We took a random sample of 38 articles published in 1995. This turned out to be a reasonably expensive service which charged on average € 10 per article. Further, it  is a time consuming process, involving photocopying, faxing, checking, archiving and linking. On average the whole process takes 10 till 15 minutes per article. So, it would take between 230 and 345 hours (that is 6 to 9 weeks), and about € 14.000 to make all the 1378 pre-1997 articles electronically available. The disk space required will be 650 MB. Besides that, there is a lack of quality. The quality of the electronic articles you get in this way is very poor. So we’ll have to look for better ways and better equipment.  

Linking

In the philosophy of repositories linking to the full text article on an external site is not ideal. But linking to the article is sometimes a practical way of giving access to the full text. Whilst doing so, one automatically distinguishes between those accessing your repository from the inside (intranet) and those doing so from the outside (internet). The outsiders have to be satisfied with those articles that are freely available on the internet. The insiders can also access those licence based journals your institution has paid for. Well, that is when your peers access the electronic article the right way. As is well known, each one of our digital objects of desire is placed in it’s own glass sphere which has lots of glass doors in it. And only with the right key you can enter. That’s because of the fact that the library can choose between different offers of full text access : publishers own site, platforms, providers etc. For instance The Lancet is available through  EBSCO, Elsevier Science, Ovid, ProQuest and Swetswise; with Nature one can choose between EBSCO, Infotrieve, Nature Publishing Group, Ovid, ProQuest and Swetswise; and the New England Journal of Medicine comes through Aries Systems Corporation, EBSCO, HighWire, Infotrieve, Ovid and ProQuest. (All based on LinkOut, checked August 9 2006.) 

Linking direct to the article as it is available in you organisation

In our hospital one has access based on a licence  to 34% of the 1135 journal articles in the post-1997 cohort : 388 articles. Just imagine a practical problem as maintaining access and it becomes evident that it wouldn’t be a wise decision to provide direct links to the full text on  the site of  whoever provides you with your licence based access. 

DOI

Can the Digital Object Identifier DOI come in handy here? Unfortunately not, at least for our objectives. The DOI leads you to the article as it is available on the publishers website. That means that if you supply full text access to for instance Wiley or BMJ Publishing Group titles via Ovid, or Elsevier titles via MD Consult, as we do, the link http://dx.doi.org/DOI brings you to a firmly closed glass door. Besides that, some DOI’s lead you to a point were your users have to make a choice. For instance the Elsevier Article Location (choice between ScienceDirect and Elsevier Health Sciences) or  Wolters Kluwer’s source selector (choice between Ovid Gateway on the one hand and LWW and Adis Journals on the other). By the way, we can’t deny the impression that our users get very irritated when they come across locators of selectors like this.  

PubMed / LinkOut

As a third way of overcoming this problem we looked at PubMed and its LinkOut. We found that a personalised PubMed link is an acceptable solution. The personalised link of the St. Antonius Hospital is:

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Summary&query_hl=4&itool=pubmed_DocSum&myncbishare=antonius&list_uids=pmid
In this URL ‘myncbishare=antonius’ represents our hospital and our own preferences, and ‘pmid’ is the PubMed Unique Identifier.

Because our users expect you to maintain the PubMed LinkOut anyway, access to all possible full text is guaranteed. At least for those journals which are available in LinkOut. And our favourite Dutch Nederlands Tijdschrift voor Geneeskunde is not.
Discussion

Metadata

The retrospective collection of metadata is a time-consuming process. The work started in 2004 and is not completed yet. Within the present library staffing it is difficult to find enough time for this project. The help of a volunteer was indispensable.

Giving access

One might wonder whether it’s worth all this effort from the library, especially as one of the principles from institutional repositories is that staffmembers deposit their own publications. In an article however by Foster and Gibbons, 2005 (3) on “understanding faculty to improve content recruitment”  they state the following : The phrase "if you build it, they will come" does not yet apply to IRs. While their benefits seem to be very persuasive to institutions, IRs fail to appear compelling and useful to the authors and owners of the content. And, without the content, IRs will not succeed, because institutions will sustain IRs for only so long without greater evidence of success.“ The findings from their study suggest that a centralized approach is extremely important to recruit content from staffmembers. This supports the approach we’ve chosen. 

We realise that the option we chose to access the repository is not the best one available, and needs more research. 

Full text options and maintaining access 

Within the boundaries of electronic copyright and the publishers attitudes towards archiving pre- and post-print there are some possibilities to fill a repository. Some publishers bluntly deny the use of ppp’s while others do allow them. However, every publisher has its own ideas about pre- and post-prints. So every entry in a repository has to be dealt with individually. In every case the publisher’s voice has to be respected.  In our repository over a 100 publishers accounted for the post-1997 articles. Even the fact that 68% of these articles were published by just 10 companies wouldn’t make it less of a burden to look up all these individual wishes.

The collection of pre- and post-prints for our STAR is still in a premature state. The process of collecting metadata made clear that it is important to have the support of key figures in your organisation to get everybody willing to supply you with references. We are convinced the same applies to supplying pre- and post-prints. Though authors seem to have doubts about the value of ppp’s, we still hope we can convince them of the advantages and persuade them to hand over their ppp’s. 

Linking to the full text is just a second best option. We investigated three possibilities : linking direct to the article on the site of our provider, using DOI and using PubMed LinkOut. Though non of these three turned out to be ideal, PubMed LinkOut turned out to be the one with the least disadvantages.

Because STAR grows with an average of 25 references each month it is possible to add to each of them the links to PubMed and to the pre- and post-prints we hope to receive in the future. 

For the older references, and especially the pre-1997’s this does not apply. Given the total amount of work and money involved, it can not been done with our present resourses. Before embarking on such a retrospective programme we require external support in the form of financial aid as well as volunteer workers..

Conclusions

Building and maintaining an institutional repository is a huge project for a hospital library. It seems feasible to keep pace with the present publication rate. For the retrospective filling of STAR another creative solution is required. In the past anniversaries have proven to be good stimuli for the management to allocate money to projects which deal with the history of our hospital. So the approaching centennial festivities in 2010 promise good opportunities.

Participation of the members of the medical staff in building a repository seems likely after the repository has grown to a certain volume. For the metadata we reached the critical mass in August 2005. One of our present tasks is to collect enough pre- and post-prints from key members of the medical staff, to get the delivery of ppp’s started.

Despite all practical problems we encouter, the enormous positive feedback from the medical staff makes it a rewarding project. An institutional repository helps to make the the hospitals research activities more visible. By playing a central part in this process, the library can claim a meaningful new role for itself. And thus, in times of growing competition and shrinking budget, this strengthens the position and image of the hospital library. 
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