Open Access and the Health Sciences in the Developing World: an Overview
Written by invitation for the conference 

Making the eHealth Connection: Global Partnerships, Local Solutions
Rockefeller Foundation's Bellagio Center in Bellagio, Italy

July 13 to August 8, 2008
Alma Swan1,2,3
1Key Perspectives Ltd, 48 Old Coach Road, Truro, TR3 6ET, UK
2School of Electronics & Computer Science, University of Southampton, Southampton SO17 1BJ, UK

3Marketing & Strategic Management Group, Warwick Business School, University of Warwick, Coventry, CV4 7AL, UK

Developing countries carry the bulk of the world’s health problems, yet only an estimated 10% of the world’s health research resources (which total around US$75 billion) goes into research on these problems – the so-called 10/90 gap
. As the World Conference on Science (held under the auspices of UNESCO and the ICSU, 1999) declared, “Equal access to science is not only a social and ethical requirement for human development, but also essential for realizing the full potential of scientific communities worldwide and for orienting scientific progress towards meeting the needs of humankind”
. Yet only the richest institutions have ever been able to afford even a reasonable proportion of all the scholarly journals published and so finding and accessing research articles has not always been easy for most researchers, even in the developed world. Worse, at the turn of the century, more than half the research-based institutions in lower-income countries had no current subscriptions to international research journals
. The cost of access to journals has become prohibitive for developing countries as subscription price rises have far outstripped inflation over the past two decades
. Besides, the rights-based argument is that private interests should not be allowed to own essential knowledge
.The developing world cannot hope to conquer the challenges to the health of its peoples unless it has proper access to health research information.
Open Access changes all this. Facilitated by the World Wide Web, Open Access is the process whereby researchers can make their research results available to anyone, anywhere, for free. Researchers publish their results to establish their own claim to the research and to enable other researchers to build upon them. Anything that enables other researchers to locate and read their work is therefore beneficial. Concomitantly, Open Access is the process that provides the way for researchers to find, read and use the research results of others that are relevant to their own research and teaching
. 

What Open Access is

Open Access is the provision of free, online copies of peer-reviewed journal articles and other forms of research output such as conference papers, technical reports, theses and working papers. In most cases there are no licensing restrictions on their use by readers. They can therefore be used freely for research, teaching and other purposes.

What Open Access is not

Open Access is not self-publishing. It does not bypass peer-review. Nor is it a kind of second-class, cut-price publishing route. It is simply a means to make the peer-reviewed literature freely available online to the whole research community.

How Open Access is provided

Open Access can be provided in two main ways:

· By placing a copy of each article in an Open Access archive or repository
· By publishing articles in Open Access journals 

Open Access archives or repositories are digital collections of research articles deposited by their author (or on occasions by an agent acting on behalf of the author). This procedure is known as ‘self-archiving’. These repositories show the metadata of each article (the title, authors, and other bibliographic details) in a particular format developed by the Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH).The contents of these repositories are indexed by Google, Google Scholar and other web search engines, forming a global database of current research. 

At the time of writing (the summer of 2008), there are around 1100 Open Access repositories in the world – 96 of them in Latin America – and the numbers are growing (on average by one per day). Lists of Open Access repositories are available at the Registry of Open Access Repositories (ROAR)
 and the Directory of Open Access Repositories (OpenDOAR)
. 

Open Access repositories may be multidisciplinary and located in universities or other research-based institutions, or they may be centralised and subject-based. In the health sciences there are some very important examples of subject-based repositories. The biggest is PubMed Central, (PMC) maintained by the US National Institutes of Health (NIH). The NIH has recently strengthened its policy on Open Access for the researchers that it funds (see below). A UK version of PubMed Central (UKPMC) has now been launched for research outputs in the biomedical sciences from British researchers. A Canadian version is also planned.

Help for health science authors who wish to make their work Open Access by self-archiving

Authors sometimes worry that they are not permitted by their publisher to self-archive their work in Open Access repositories. In fact (see figure below), almost two-thirds of journals do allow authors to do this with the final peer-reviewed version of their article submitted for publication (known as the ‘postprint’), though not usually with the published PDF file, and a further 30% permit authors to self-archive the pre-peer-reviewed version (called the ‘preprint’) . Authors can check the policies of the journals they wish to publish in through the SHERPA RoMEO
 or EPrints RoMEO
 services.
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In many cases, publishers permit self-archiving but still require authors to sign over copyright in their work. If authors retain copyright, however, they can give the publisher the right to publish the work while ensuring that there are no unwanted restrictions on the use of their articles, meaning that they can be used freely for teaching and in course packs, for example. Recently there have been a number of special ‘author addenda’ developed by library-related organisations and by individual universities for authors to append to publishing agreements with journal publishers. Authors feel more confident using such formal, authoritative agreements than in trying to negotiate with publishers alone. Some prominent examples are the SPARC/Science Commons Scholar’s Copyright Addendum Engine
, the Provosts’ Statement on Publishing Agreements
 from the Committee on Institutional Cooperation (a consortial group of twelve leading US universities) and the JISC/SURF Copyright Toolbox
. 
Some Open Access-friendly publishers have also produced publishing agreements that enable authors to make their work Open Access. A recent one that is of interest to health scientists is that produced by BioOne, which has a number of journals in the health sciences in its collections
.  
Open Access journals are just like Closed Access (subscription) journals in that they publish peer-reviewed research, but they differ in that their articles may be accessed online by anyone without charge. In many cases they may be published in print as well as online. Many, mainly those published from a university department or with substantial subsidy, make no author or page charges. Others levy a charge for publishing an article, turning on its head the traditional model where a library pays for access to the contents of a journal through a subscription. In most cases the charge is financed by a research grant or institutional funds. Many ‘tradtional’ publishers also now offer authors the option of paying a publication charge to make a particular article open access, even if the remainder of the journal is only available on subscription. 
Prominent examples of Open Access journals in the health sciences launched over the last few years are PLoS Neglected Tropical Diseases, PLoS Global Health Protection and BioMed Central’s Malaria Journal (which has the highest impact factor in the tropical medicine category of Thomson’s Journal Citation Reports). Another high-profile journal, from the US’s National Institute of Environmental Health Sciences, Environmental Health Perspectives, has recently recommitted itself to an Open Access policy.

A comprehensive list of Open Access journals in all subject areas – the Directory of Open Access Journals – is maintained by the University of Lund
 and currently lists around 3500 journals, over 600 of which are in the health sciences. Many of these Open Access journals have impact factors and are indexed by the Institute for Scientific Information for its Web of Knowledge/Web of Science service. 
Some of these Open Access journals are integrated into free, online collections that specifically serve health scientists. The collection of over 600 Latin American and Caribbean research journals, Scielo
 (Scientific Electronic Library Online), is one example. Scielo has a broad coverage across scientific disciplines and health science journals are very strongly represented in the collection, comprising about one-third of the total. More journals are being added to the Scielo database as time goes on. Another major collection of Open Access journals of importance to health science researchers in developing countries is Bioline International
, a service managed by the University of Toronto and which helps smaller publishers make their journals available online and maximise their visibility.

There are newly-developed tools available to enable scientists establish new Open Access journals. The best-known is the Public Knowledge Project’s Open Journal Systems (OJS)
. One example of an Open Access journal in the health sciences established using the OJS is Health and Human Rights
. Open Journal Systems and its sister software, Open Conference Systems, have recently been awarded a US$50 million Mellon Award for Technological Collaboration to be used for the promotion of these tools in Latin American countries.
The HINARI (Health InterNetwork Access to Research Initiative) programme
, whereby major publishers make the content of their Closed Access journals available free of charge in developing countries, is also important to health scientists. Regrettably, HINARI’s definition of developing country does not extend to Brazil, India, Indonesia or China amongst others, so these countries are excluded fom the programme. Also, although access is permitted free of charge, the usual restrictive conditions apply to journal articles under the HINARI programme, meaning that copying for teaching, distribution and use of the material in further works are not permitted, nor are scientists, clinicians or health policymakers who are not formally associated with a nonprofit institution allowed access, thus barring many individuals in these professions. 

Why should heath scientists in developing countries make their work Open Access?

Being free to users online means that the potential usage of Open Access articles is high. The University of California’s eScholarship repository currently contains just over 23,000 articles and in the last week of June, as an example, there were over 39,000 full-text downloads of those articles; a popular article in Southampton University’s ECS repository has been downloaded 74,000 times; and the article currently topping BioMed Central’s most-downloaded articles list – one on acute renal failure – has been accessed over 125,000 times
. 

This highlights one of the main advantages of making work Open Access. An Open Access article is accessible by anyone with an internet connection, is highly visible because web search engines index Open Access repositories and Open Access journals, and is therefore more likely to be read and cited than articles hidden away behind cost barriers in subscription-based journals. There is accumulating evidence showing that research articles that have been self-archived are cited more often than those that have not. A bibliography of studies on the effect of open access and downloads (‘hits’) on citation impact is maintained by the Open Citation Project
.  The evidence to date shows that there is an ‘Open Access impact advantage’ in all disciplines studied so far. In the figure below the bars show the percentage increase in citations for articles that are Open Access (have been self-archived) compared with citations for Closed Access articles in the same issue of the same journal
. 
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As well as increasing the impact of research articles, Open Access enhances and accelerates the research cycle – the process where work is published, read, cited and then built upon by other researchers
.  The reliance up until now on the Journal Impact Factor as a measure of influence is waning as new services are developed to measure citations to individual articles. As the amount of Open Access material grows, citation analysis on the open research literature will become more precise and more informative. Special software tools such as Citebase
, and measures of individual researcher impact such as the h-factor, are being developed to facilitate this sort of analysis and will be providing a rich array of research metrics in the future.
Open Access policies
Over the last few years the number of formal policies on Open Access from institutions and research funders has started to increase, most prominently in the area of health sciences. The earliest mandatory policy for Open Access to health science research came in 2005 from the Wellcome Trust
. This encouraged other UK health science funders to follow suit and there are now similar policies in place from the Medical Research Council, the Biotechnology and Biological Sciences Research Council, Cancer Research UK, the Arthritis Research Campaign, the British Heart Foundation, the Chief Scientist’s Office and the Department of Health. This means that over 90% of UK health science research is now produced under a mandatory Open Access policy, opening up the UK’s findings to share with the rest of the world’s research community. 
Even more important is the new development in the US concerning the research funded by the National Institutes of Health (NIH), the biggest funder of scientific research in the world (outside military research). Having had a voluntary Open Access policy for two years, the NIH has now been instructed to adopt a mandatory policy. This instruction was part of a major bill signed by President Bush on 26 December 2007. The NIH budget for research in 2008 is US$29.2 billion and 65,000 research articles are published each year from NIH-funded work. The new mandate means that from now on all of these outputs will be deposited in the PubMed Central repository (which already has more than 1 million Open Access full-text articles) and will be freely available to health science researchers. 
Why mandatory policies?

The NIH policy began as a voluntary one but this resulted in only around 4% of the total articles funded by NIH money being self-archived by researchers. Meanwhile, data collected by Arthur Sale from Australian university repositories were showing that researchers do not self-archive very readily unless required to do so
. 
The answer was to make the NIH policy mandatory, just like the policies of the Wellcome Trust and other health science funders in the UK. In the last few months there have been mandatory policies announced from schools in two of the largest universities in the world, Harvard’s Faculty of Arts & Science and Faculty of Law) and Stanford’s School of Education: notably, in both these cases faculty members themselves voted to implement a mandatory policy. 
How are mandatory policies being worded?

An optimal policy wording for funders and institutions to use was one of the outputs of the Workshop on Electronic Publishing and Open Access: Developing Country Perspective, held in Bangalore in November 2006. This ‘National Open Access Policy for Developing Countries’
 stipulates that researches should deposit their articles in an open Access repository at the time of acceptance for publication, once the changes recommended during the peer review process have been implemented. If, then, the publisher insists that there is an embargo on making the work Open Access for 6 months or so, only the metadata (the bibliographic data such as title, authors, institution, journal title and abstract) must be made Open Access: the full-text can remain closed until the embargo period is over and then opened up to the world. During the embargo period, would-be readers can at least discover the existence of the document because web search engines find and index the open metadata and can write to the author for a private copy. The two major institutional repository softwares – EPrints and DSpace – have both added a clickable button for each article which automatically generates this request to the author as an email message, saving the would-be user time and effort. The NIH policy is of this type, with a requirement for immediate (upon acceptance for publication) deposit and permission to keep the article closed – but with the bibliographic metadata fully exposed – for a period of time if necessary. Other Open Access policies can be viewed in the ROARMAP (Registry of Open Access Repositories Material Archiving Policies) list
. 
Future policy developments
As well as the large research funders already mentioned, others also have mandatory Open Access policies, including the Australian Research Council, six of seven of the UK’s Research Councils, the European Research Council and the Irish Research Council for Science, Engineering & Technology. 

Of particular note to health scientists are those from the Canadian Institutes of Health Research, the Australian Health and Medical Research Council, the Howard Hughes Medical Institute and the Istituto Superiore di Sanità in Italy. In all, there are 46 mandatory policies at the moment. Of these, 23 are from funders and 20 are at institutional level. There are also 8 further mandatory policies proposed but not yet fully implemented. It is expected that other big research funders in the health sciences around the world will now follow, including in China, India, and Latin America. 
Other Open Access developments
There is much else going on in relation to Open Access. One issue is the development of new tools for assessing and managing research, based on an Open Access research corpus. Another important one is the issue of Open Access to research data. Following the OECD’s Declaration on Open Data in 2004
, several governments have already begun to act on this with respect to their own data and policies are beginning to emerge: the New Zealand Government’s public statistics, for example, have been Open Access since August 2007. The Australian Government has set up the Australian National Data Service to promote Open Access to, and the preservation of, research data, the Swedish Government is planning a similar service and studies are going on in the UK regarding this issue, too. China’s Ministry of Science & Technology mandated Open Access to around 80% of data generated by publicly-funded research in 2006. 

With particular reference to health sciences, the Gates Foundation requires data sharing (Open Access) for its HIV/AIDS research programme and the Global Initiative on Sharing Avian Influenza data is amongst other initiatives to provide Open Access to bird flu data. The UK’s Medical Research Council and Biotechnology & Biological Sciences Research Council both have mandatory policies on Open Access to data from work they fund. In addition, The NIH has launched SHARe (SNP Health Association Resource)
, “one of the most extensive collections of genetic and clinical data ever made freely available to researchers worldwide” and its PubChem Open Access repository for chemical data
 is growing fast.
Overall, Open Access to health science research has moved a long way over the last few years. Open Access is no longer viewed as an unlikely preoccupation of a fringe movement but as the mainstream model for the future of knowledge generation and communication. There is therefore the promise that developing countries will be able to find the equality they deserve and have wanted for so long in scientific research – sharing their own outputs with the rest of the world and being able to share those produced by the rest of the world. The prize is better health for all and, finally, as the UNESCO/ICSU World Conference on Science presaged in 1999, the true “orienting of scientific progress towards meeting the needs of humankind”.
… Open Access promotes equity. For the developing world Open Access will increase scientists’ and academics’ capacity to both access and contribute to world science …


Salvador Declaration on Open Access: The Developing World Perspective (2005)





“Just funding the research is a job only part done. A fundamental part of [our] mission is to ensure the widest possible dissemination and unrestricted access to that research.”


Robert Terry, Senior Policy Advisor, Wellcome Trust








"We need to make [public access] a condition of federal fund granting.... A mandatory policy seems to be the one that will be necessary for us to achieve our goals."


Dr Elias Zerhouni, Director, National Institutes of Health, USA





"Key areas of critical need include: Open access to CDC's research publications for other scientists and the public (rapid, free, and unrestricted online access) to CDC sponsored peer reviewed research and access to 'data in progress' among scientists, especially during emergencies like SARS..."


Dr Julie Geberding, Director, Centers for Disease Control and Prevention, USA








Informed and aware that "guaranteeing that research results may be freely available for everyone is the best way of maximizing their usefulness" and that "Open access is good for science, for the research community, and for humanity" we who sign permit ourselves to recommend to all Latin American institutions, and especially to our national governments, the adoption of Open Access policies and the inclusion of Open Access resources in the mechanisms of institutional evaluation of academic and scientific performance, as a means of stimulating the free generation of knowledge. 


Declaration of Mexico, October 27, 2006





“Disease knows no boundaries and 90% occurs in the poorest regions of the world. Yet publicly funded health care information and medical research findings are locked into vaults to which Open Access is the only key.”


Barbara Kirsop, Electronic Publishing Trust for Development
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