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ICMJE data sharing briefing




Freeing data to improve public health:
the role of funders and journals

"Publish or perish": it's one of the oldest clichés in the book, and it remains the foundation on which scientific careers are built. Not "Do great research or perish". Not "Change policy and save lives or perish". Publication in peer reviewed journals has acted as the seal of approval for quality research for over three hundred years. Because publication is considered an independent measure of great research, 'get published' translates for researchers into 'get funded' and 'get promoted'. But does that translate into "change policy and save lives" -- the ultimate purpose of most epidemiological public health research? Funders of research are beginning to wonder. They believe that if epidemiologists shared their data more freely, duplication of expensive and invasive studies could be reduced, more complex questions could be addressed and the science that underpins good policy could advance more quickly. This briefing looks at ways in which funders and the leading biomedical journals might work to make research data more widely available to the scientific community, potentially delivering better health outcomes for each research dollar. It draws on discussions with epidemiologists, funders and publishers interested in developing a joint code of conduct for data sharing. A draft code was presented at the Global Ministerial Forum on Research for Health held in Bamako, Mali, in 2008.

Why don't epidemiologists share data?

In genetics, astrophysics, chemistry and may other areas of the life sciences, scientists routinely share data. But in epidemiology, an area that has immediate implications for human health and welfare, data sharing remains the exception. Why? Most epidemiological studies differ from lab experiments or geophysical observations in that they involve data collected from human beings, data which are sometimes sensitive and usually confidential. One reason epidemiologists are reluctant to make their data widely available to other researchers is their concern that this confidentiality will be breached. It's a legitimate worry, but the technology that makes data sharing possible now also makes it relatively easy to anonymise records and otherwise safeguard people's privacy. 

More important reasons for not making raw data easily available to other researchers: the fear that better resourced secondary analysts will publish while primary investigators perish; concern that data will be misused by distant statisticians who don't understand its provenance; concern that data quality will be questioned as closer scrutiny reveals some of the inevitably messy realities of field epidemiology. Scientists in developing countries where much research on infectious diseases takes place are doubly concerned. The data they collect is currently their most important asset. Understandably, they don't especially want to give it away to people in comfortable far-away offices whose well-trained, decently paid research assistants can perform sophisticated analyses that the primary researchers and their staff may have neither the time nor the skills to complete. Again, their concerns are legitimate, and will remain so until more is invested in developing data analysis skills in the regions where data are collected. Rewarding the production, management and publication of data in the same ways that we currently reward the publication of analyses and results would knock down more of the barriers to data sharing, and help science and policy move forward more quickly. 

Why data sharing is good for science and scientists

At least in theory, scientists publish their methods so that others can try to replicate their results. A large, expensive multi-site cohort study can not be replicated by fellow scientists in the same way as a bench experiment in chemistry can. Making datasets available is an interim step. It allows peers to reproduce the results of the analysis, and has the secondary benefit for posterity of obliging primary investigators to document their data carefully.

While much epidemiological research is designed to answer specific questions of local interest, all sorts of additional data are usually collected. Most of these data are never coded, let alone analysed. But different researchers have different interests, and new questions can arise or develop over time. If cleaned, coded data were available to secondary analysts they could potentially be combined across geographical areas and time to answer wider or emerging questions not envisaged or investigated by primary researchers. Because research is not a zero sum game, these sorts of analyses are unlikely to tread on the toes of the scientists that collected the data. Indeed evidence suggests that making data available increases the visibility of primary research, attracting collaboration and more funding for sites and increasing the speed at which they deliver policy-relevant results.

Some researchers in developing countries have taken advantage of pressure from funders to increase access to data; they have requested and received more resources to help develop the skills and structures needed to manage and share data. Since better managed data sets are easier to analyse, the scientists concerned will probably also be rewarded with more publications.

Increasingly, researchers will need to be more open with their data just to keep research subjects on side and money flowing. Recent years have seen a strong rise in patient activism, and that has spilled over into more vocal demands from study participants. People who contribute time, information and body fluids to research want to know that the results will be used for their own good and that of their communities. Some of the taxpayers who pay for research are getting more demanding, too. Research can only be a public good, they argue, if the public can see the data. In short, data sharing is becoming an ethical imperative.

The role of science funders

Science funders can do much to influence how data are shared. Genomics leapt forward after funders obliged scientists quickly to share the results of their sequencing, allowing them to build on one another's work rather than duplicate it. Many funders are promoting publication of results in openly-accessible formats, and some have gone further. The UK's Medical Research Council and the Wellcome Trust require researchers to provide a plan for data sharing. The US National Institutes of Health, requires the publication of datasets. The practicalities of some of these policies remain fuzzy, but that will soon change. The Wellcome Trust, NIH, the Bill and Melinda Gates Foundation, the Hewlett Foundation and others are working to develop policies that go beyond the aspirational and set out clear requirements for sharing of the data they fund, with guidelines for implementation.

Most of those who pay for epidemiological research in developing countries are aware that greater sharing of data may simply means longer lists of publications for scientists sitting further north. As a result, they are recognising the need to build data management and analysis skills in the countries where data are gathered. They are also accepting that incentives must change. Researchers who publish cleaned, coded data sets will get credit in funding applications in the same way as those who publish papers in peer-reviewed journals.

The potential role of medical and public health journals

Journals editors have enormous influence over the information researchers choose to share; for evidence look no further than the registration of clinical trials. Once anathema, this very rapidly became an accepted norm among medical researchers, simply because editors of major medical journals required it. Data sharing has not undermined the importance of more traditional forms of publication in genetics, astrophysics, molecular chemistry. It has simply highlighted the difference between data (the raw product of research) and results (the reasoned and contextualised interpretation of those data). By publishing results, peer reviewed journals continue to set standards for the importance of research. But if data were more widely published, many now reason, scientists might come up with interesting results more frequently and more quickly.

Several journals already require authors to make data available to other researchers on request. The limited research in this area suggests that scientists often need to be elbowed quite hard before following through, and that poor documentation and curation can rapidly erode the usefulness of data to secondary analysts. A few journals have recently begun to require authors to make statements about the availability of their data.
 Some require replication data to be deposited in accessible data repositories on publication, but few if any of these are in the biomedical field.

What would happen if the major biomedical journals required authors to publish cleaned, coded datasets at same time as the journals published the results of their analysis? In all probability academics would grumble a bit, just as they did about the registration of clinical trials. Then there would be a flurry of investment in improving data management. Eventually everyone would settle down, a new norm would be established, and the work of secondary analysis would begin in earnest. Soon enough, editors would have more interesting papers to choose from. 

Since public and charitable funders of medical research are already moving towards requiring data publication, the biggest impact would probably be on researchers in industry. That alone may be reason enough for journals to join hands with public and charitable funders in pushing for more data sharing. But there are other reasons, too. 

Since data sets could be cited separately from papers, publication of data associated with publication of results in a peer reviewed journal would allow data collectors and editors to get credit for their work. This would reward investment in the deeply neglected field of data management while maintaining the importance of citation indices and impact factors. Greater access to data would inevitably lead to more vigorous scientific debate, much of which would take place in the pages and on the websites of journals (perhaps a mixed blessing for editors). It would create the possibility for an "open source" approach to scientific debate, where those who took issue with the analysis of colleagues could posit an alternative and in turn lay their own analysis files open to scrutiny. In areas of public health policy, this debate, with the evidence clearly laid out for all to see, can only be healthy.

Technical challenges

There are clearly many technical issues which need to be considered as we shift towards greater sharing of data. They include developing appropriate standards for meta-data, providing support for anonymization and determining criteria for data access. Will it be available only to registered researchers, only to journal subscribers, only on approval? How and where should data be archived? What data would it be feasible to require -- a minimum dataset containing the variables used in the published analysis or something broader? A further challenge for editors of medical journals would be to decide what degree of peer review, if any, should be applied to the data sets themselves. 

Most industrial countries and a growing number of developing countries (including South Africa, India and China) have national data archives, or designated repositories in universities or other institutions which provide long-term data curation services. The experience of the clinical trials registry suggests that it would be possible for data to be deposited in distributed archives that meet pre-determined criteria. In this case, a universal search portal would probably be needed. Since meta-data can be made machine-searchable even when access to micro-data are restricted, this should not prove too great a hurdle. An alternative would be to support archiving in journal-branded but centrally supported facilities such as that maintained by the Institute for Quantative Social Science at Harvard University.

Moving in partnership

Major funders of biomedical research, especially of research that has the potential to improve the health and welfare of people in developing countries, are keen to maximise the analysis and use of data. Their primary goal is to speed up discoveries that will change policies and lead to longer, happier lives. But they are concerned, too, that this should happen in a way that builds the skills of scientists in developing countries. Medical journals could play a pivotal role in recognising the essential contribution of those who collect and manage data through the publication and citation of datasets, while ensuring that the public health sciences move forward more quickly.

Should journals wish to explore further the possibilities of requiring or encouraging the publication of datasets, several funders of global health research would be happy to discuss what support they might give. In the UK, the Wellcome Trust is coordinating discussions in this area and welcomes input and suggestions. Please contact consultant Elizabeth Pisani (pisani@ternyata.org) or Katherine Littler (k.littler@wellcome.ac.uk).

� The draft code and a more detailed discussion paper prepared for the World Health Organization, the Wellcome Trust and other science funders are available at http://www.wellcome.ac.uk/. 


� An example is the BMJ. Groves, T (2009). Managing UK research data for future use. BMJ 338:b 1252


� For an example see the data repositories of the Annals of Applied Statistics: http://dvn.iq.harvard.edu/dvn/dv/AOAS






