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Background

 
During the early 1990s, the general status of university-affiliated health libraries in sub-Saharan Africa was substandard.  Most of the institutions lacked up-to-date collections of print material, the predominant format at that time.  The libraries’ holdings contained antiquated textbooks or research monographs and outdated and partial collections of journal titles that did not support the clinical, educational, and research functions of the respective institutions.  Patrikios, one of the senior medical librarians in the continent, summarized the lack of current information, saying “The shelves in our libraries are full of outdated books, most of them fifteen to thirty years old.”[1] 
In most university-affiliated institutions, there were no funds allocated for the acquisition of current library materials.  Some libraries received shipments of gifts that often included out-of-date textbooks.  The basic source for the purchase of current journal subscriptions was a subsidy from the World Health Organization 
and totaled fifteen to twenty titles per institution, a stark contrast to 1200-1800 journal subscriptions for similar institutions in industrialized countries.  Beyond the borders of South Africa, the one institution that supported a viable collection was the University of Zimbabwe Medical Library.  

Kale noted, “The paucity of relevant information is a chronic feature of health information in developing countries…  As a result, many health professionals have been gradually lulled into believing that they can go about their job without new information.”[2]     Within sub-Saharan Africa, Horton described the management of medical schools and hospitals as being in “disarray” where the “local research cultures are extremely fragile, if they exist at all.”[3]  There are few institutions that practice good research methodologies and reward those interested in developing research careers.

Students, faculty, and clinicians at most educational institutions were limited to collections of generally archival material.  Haddad and MacLoud noted that the “concern in developing countries, where at least two-thirds of future physicians are being educated, is the lack of access to current scientific data to help in medical decision making.”[4]  Limited governmental health funds were earmarked for the purchase of desperately needed medical supplies and drugs, not for information resources.

This description is a summary of the situation at the university-affiliated/teaching hospital level, the premier health information institutions within the sub-Saharan African region.  In regional hospitals and rural clinics during the 1990s, the availability of current clinical information was non-existent.   In summarizing this information gap, there are two divides—between the industrialized and developing countries and, within a country, between urban and rural regions.

Needs

According to the World Bank, the sub-Saharan Africa 2001 per capita health expenditure was $29.30, compared to the developing country average of $72.40 and a high-income country average of $2,840.80.  Corresponding mortality rates for “under 5 years of age” deaths per 1,000 were 173.9 in sub-Saharan Africa, 88.0 in developing countries and 6.6 in high-income countries.[5]     With the exception of the Republic of South Africa, all countries within sub-Saharan Africa have a per capita GNP of under $1000 and are defined as developing countries. 
On this international level, the Global Forum for Health Research summarized the impact of the minimal per capita health expenditure.  “Ill health means irrecoverable losses in production, a less well trained labor force as education and training opportunities are missed by those who are sick… [and] lower productivity in general.”[6]   The report noted that governments in the developing countries are not investing a larger percentage of funds because there is a perception that investments in health are a consequence of development rather than a main engine.  The perception is that these investments would be viable only if key conditions relating to management, efficiency, effectiveness, and equity are in place.  Yet, the impact of health investment has been recognized more clearly in the 2000 Millennium Development Goals of the United Nations, which focused on the interrelationship of poverty, health, education, and the environment with three of the goals being directly health related.    

Geyoushi, Matthews, and Stone have noted the impact of information poverty on health in developing countries.  “Information poverty has been identified as a substantial impediment to better healthcare in developing countries and even as a form of mental starvation. The impact of lack of knowledge is not simply a matter for academic concern.  It was estimated that of approximately 50 million people who died each year in the late 1980s, two-thirds could have been saved through the application of existing but non-available knowledge.”[7]  In 1994, Grant noted “the most urgent task before us is to get medical and health knowledge to those most in need of that knowledge.”[8]
As noted earlier, the information divide has impacted on several health-related variables.  There is a lack of up-to-date information in the clinical setting.  New healthcare workers on all levels have been educated without current health-related information and have not acquired the skills necessary to identify and locate such data.  Consequently, they do not incorporate new knowledge, particularly evidence-based medical research, into their clinical decision making process.  Also, the institutions are not completing research projects with results that could be applied within the region.

During the 1990s, information access in the industrialized world underwent a radical change due to the development of computer workstations, networks, and the Internet.  Due to these developments, the application of “information technology” (IT) or “information and communication technology” (ICT) was defined as the use 
of computer systems, both hardware and software, including networking and telecommunications.  The phrase “digital divide” was coined to describe the inequity of access to information and communication technologies such as the Internet, email, and satellite telephone services.[9]    This inequity also is referred to as the “north to south” divide between the industrialized countries of the “north” and the developing countries of the “south.”
Potential and Problems

By the end of the twentieth century, IT was viewed as a tool to, among other things, bridge the “north to south” information gap.  
Initially via CD-ROMs and currently through the Internet, there potentially is a wealth of information accessible to users in developing and transitional countries that have reliable and cost effective access to the Internet and skills to effectively utilize this means of delivery.

 In 1997, Wyatt noted the need for quality evaluation of this wealth of information.  “Although surfing the Web provides an excellent method for patients and professionals to access clinical knowledge, unless we evaluate the quality of clinical sites and their effects on users, we risk drowning in a sea of poor quality information.”[10]  Four years later, Omole reiterated the need for access coupled with training by stating, “It would be naïve to develop ICT infrastructure without breeding the requisite expertise to handle it and stimulate demand for its exploitation.”[11]
The Global Forum for Health Research suggested that, besides the digital divide, there is a related “knowledge divide” that must be bridged between the industrialized and developing countries.  To overcome this gap, action must be taken “to insure that the information is actually shared and used… in both directions.  Just as researchers in the south need to be able to access and contribute to journals published in the north, equally researchers in the north need access to knowledge sources in the south.”[12]  This collaboration is essential because the burden of disease falls most heavily on the resource-limited countries.  Both the industrialized and developing countries need to have an accurate view of the health transactions and such information could result in “advocacy for those neglected global health issues.”[13]
Addo acknowledged the knowledge divide but noted the potential impact of computer technologies “to increase access to education and reduce unit costs… and enhance distance education and the dissemination of knowledge and development globally at low cost, thus reducing the knowledge gaps both within and between industrialized and developing countries.”[14]
 In 2001, a brief Exchange article summarized the complexity of the use of IT to bridge the information gap.  The article asked some key questions:  “How can ICT activities foster empowerment rather than lead to new dependencies?”  “How can the potential of ICTs be harnessed systematically to bring about improvements in the health of the poor?”  The application of ICT was broken into three components: the technology itself, information that the technology helps deliver, and a communication process that the technology facilitates and serves as a conduit for the information.  While most attention is paid to the technology access and some directed toward the information, the communication component largely is ignored.[15]
In order to facilitate the communication process, Exchange suggested “capacity building.”  Besides improving IT skills, this would include abilities in information management, repackaging and communication skills, and organizational building skills.  Another variable is the development of locally generated, relevant content that meets the needs of the end users.[16]   Kassis used the term “gatekeepers.”  These intermediaries would assist in developing local content and training people on utilization of the Internet.[17] 
At the beginning of the twenty-first century, health information users in sub-Saharan Africa have the potential to access a significant amount of information to bridge the digital and knowledge divides.  The success in each country is based on local Internet access variables and abilities to filter and utilize this complex tool.  In the following sections, the paper will discuss the level of Internet access in sub-Saharan Africa and specific projects that facilitate access to health-related electronic information.

Internet Access

As of July 2002, Jensen noted that, within sub-Saharan Africa, each computer with an Internet or email connection supported a range of three to five users.  Out of the 5-8 million users on the continent, approximately 1.5-2.5 million were in sub-Saharan Africa. This computed to 1:250-400 users compared to a 1:15 world average and a 1:2 industrialized country average.[18]  For 2004, ClickZ Network statistics noted that 53.4% of the region’s countries have two or less Internet service providers and a 1:1950 computer vs. users ratio.  This ranges from 1:9 in South Africa to 1:333 in Malawi and 1:400000 in Somalia. Using five as a per computer user factor, the ratio for the whole region is 1:390.[19]
In the early part of the twenty-first century, there were significant increases in bandwidth (700 Mbps in 2001 and 1500 Mbps in 2002) although this still was significantly less than the average North American bandwidth that is 570 times more than the average African figure.  The bandwidth increase was due to the increasing use by Internet Service Providers of low-cost bandwidth via satellite and has resulted in the growth of cyber cafés, computer kiosks, and business centers to access the Internet.
While there are few studies comparing the “number of rural vs. urban users… it is safe to say that users in cities and towns vastly outnumber rural users.”[20] Within the limited Internet use in Africa, health professionals’ use is limited almost entirely to large cities.  Those “who face major public-health problems in Africa’s non-urban population are therefore kept very much outside the boundaries of the global digital village.”[21]  An exception to this trend is Senegal where the country has developed Points of Presence (POPs) in secondary towns, and this does impact on regional access to the Internet.  

Internet-Based Health Information 

The Internet, including the World Wide Web and email, is the vehicle that has been touted as the IT bridge for the information gap.  It is a complex electronic network of computers throughout the world that has literally millions of health information sources.  Although predominantly geared toward users in industrialized countries, the Internet does contain much relevant and valuable health information for the developing country environment.  Some organizations within the north are creating and distributing specific information for users in developing countries.  
Material generated in the south still is quite limited.  

In an attempt to organize the volume of material on the Internet in an orderly fashion, the information sources have been divided into broad-based categories.  These include search engines, databases, gateways, portals, and listservs.  This section will not contain an exhaustive list of resources but will highlight examples of useful information sources that currently are available via the Internet.   

Search engines are indexes of millions of sites on the Web and assist users to locate relevant information.  Examples of useful search engines for health information include the general Google Scholar (http://scholar.google.com/) and the health related Karolinska Institutet “Diseases, Disorders and Related Topics.” (http://www.mic.ki.se/Diseases/index.html)  In either case, users enter search terms or phrases to identify specific information needs.  

Databases are more precise than search engines since they are used to store specific information.  They are organized so that the data can be easily searched, sorted and updated.  The premier health information database is the U.S. National Library of Medicine’s PubMed (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed).
This tool has more than nine million journal citations and annotations.  More than four thousand biomedical journals are indexed but the bias clearly is toward material published in the industrialized world.  The Source databases of international health and disability information (http://www.asksource.info/index.html) are geared toward the developing country environment.  


A gateway is a Website that provides a linked list of Websites on a particular subject.  Often, professionals evaluate the Websites and write annotated descriptions for each link.  The INASP Health Links gateway (http://www.inasp.info/health/links) has been developed for health care workers in developing countries.  It is a gateway of more than 600 annotated links that are organized into general health resources (gateways, databases, ejournals), specific health resources (anesthesia, HIV/AIDS, reproductive health), and library and publishing support.  A magnifying glass symbol is used to identify sites with specific focus on developing countries.  Other symbols are used to note material available in multiple languages.  

Some of the specific health resources pages within the INASP Health Links gateway (HIV/AIDS, reproductive health, malaria, tropical medicine, and infectious diseases) have links to a number of useful sites with fulltext clinical, research, and patient education material.  Many these sites contain documents that are tailored specifically to the information needs of healthcare workers in developing countries.  

Other particularly useful gateways include FreeBooks4Doctors (http://www.FreeBooks4Doctors.com/fb/special.htm, FreeMedicalJournals.com (http://www.freemedicaljournals.com/htm/special.htm) and the Health InterNetwork Access to Research Initiative (http://www.healthinternetwork.org/scipub.php), a project that allow users in developing countries  to access more than 3,000 commercial biomedical journals. 

A portal attempts to provide information for specific users’ needs in one location.  Two useful portals are the HIVinSite (http://hivinsite.ucsf.edu/InSite) and the AfroAIDSinfo (http://www.afroaidsinfo.org/) sites.  The latter is a South African-based project and is of particular note because it is one of the few major portals developed and maintained in sub-Saharan Africa.

The final component of the Internet is a listserv, a small program that automatically sends messages to multiple email addresses on a mailing list.  Upon subscribing to a listserv, individuals are able to receive and send responses to the particular group.  This is an especially valuable tool for communication within sub-Saharan Africa because access does not rely on sophisticated Internet access and also allows for two-way communication.  




Examples of listservs geared toward this population include HIF-net at WHO (http://www.inasp.info/health/hif-net.html), an email discussion group about health information needs in resource-poor settings and list.healthnet.org (http://list.healthnet.org/mailman/listinfo/), a SatelLife hosted series of topical discussion groups including health research and development in Africa, essential drugs, nutrition, cardiovascular health, and HIV/AIDS.

This overview does not completely reveal the full impact of IT and ICT.  At the October 2004 Association for Health Information and Libraries in Africa Conference, several presenters noted unique applications of the new technologies.  Examples included: use of Geographic Information Systems data to make health resources allocation decisions in rural South Africa; a seven-country project that publishes health information digests for rural healthcare workers using repackaged Internet based material; an eight-country Internet based network to supply information resources and facilitate communication between malaria research institutes; use of  “store and forward” email as a tool for the dissemination of health information in rural Mozambique; a database of dissertations, abstracts, and fulltext, produced in Mali; a digitization project for “gray literature” in Malawi; the creation of an Internet accessible health information resource database in Mali; and the development of an MS Access-based human resources databases of nurses in Malawi.  Per the Internet access issue, a seven-member library consortia in Malawi has obtained funding for a satellite (VSAT) access project.  These activities illustrate 
how useful the IT tools and Internet access can be in the sub-Saharan African environment.

As previously mentioned, this section is a sampling of Internet-based health information.  It gives a view of potentially what is available to users in developing countries.  Clearly, there is a body of information that is useful for the various information needs of multiple groups of healthcare workers in developing countries.   In the other sections of this paper, the reality of the Internet as a tool to bridge the information gap is discussed in detail.  

Global Review 


In the spring of 2004, the “Access to Information for Health Professionals in Developing Countries: A Global Review” was initiated.  This proposal aims to review the “progress, lessons learned and ways forward” to improve the access to and use of information by healthcare professionals worldwide.  The outcome of the Global Review would be “increased understanding, increased communication and increased political and financial commitment.”[22]
The Global Review was initiated by representatives of numerous health information organizations including the Association for Health Information and Libraries in Africa (AHILA), BIREME (Latin American and Caribbean Center on Health Sciences Information), Cochrane Collaboration, Forum for African Medical Editors, Global Forum for Health Research, International Network for the Availability of Scientific Publications, Society for Internet in Medicine, Wellcome Trust, WHO, WHO Eastern Mediterranean Regional Office, and several principal publications including the BMJ and The Lancet.[23] 


The initial discussions were a dialogue by a steering committee at several face-to- face meetings and a moderated discussion on the HIF-net at WHO.  A launch meeting was held on 12 July 2004 in London followed by further steering committee meetings and a series of data gathering workshops at various international meetings including the AHILA Congress in Malawi (24-28 October 2004) and the Forum 8 Conference in Mexico City (16-20 November 2004).

      The Global Review aimed to build a comprehensive picture of drivers and barriers in access and use of health information in developing countries, in parallel with the development of a collaborative strategy to address these issues.  However, the proposal has been unable to proceed as planned due to a lack of financial support.  
From the consultations, the initiative has learned several key messages.  There is a significant need for closer “intersectoral cooperation and communication between practitioners, researchers and policy makers.”[24]  The process has identified several areas for further study and analysis: communication and cooperation within the overall system of stakeholders (health workers, researchers, publishers, information professionals), the information needs of multiple groups of local users, and how to improve their access to relevant information and develop locally created material.  


The review acknowledged that the needs of primary healthcare workers “have been neglected by recent trends and initiatives, which have tended to have a bias towards researchers and access to academic institutions.”[25]  Consequently, local capacities need to be strengthened so that information can be disseminated in various formats to different end user groups.  

Assessment in 2004

In conjunction with the launching of the Global Review project in July 2004, The Lancet published a 17 July 2004 article titled “Can we achieve health information for all by 2015?” and an accompanying editorial titled “A window of opportunity for Africa’s health information.”  The authors of the article are Fiona Godlee, Neil Pakenham-Walsh, Dan Ncayiyana, Barbara Cohen, and Abel Packer, a group of international health information specialists
.  The article is a synthesis of the current discussion of the impact of IT on the health information needs of sub-Saharan Africa.   Subsequent references to the Godlee article refer to the work of this very knowledgeable group.

These two documents contain a sobering review of the current situation but do include some suggestions on how to achieve tangible results.  The analysis is based on the premise that “universal access to information for health professionals is a prerequisite for meeting the Millennium Development Goals and achieving Health for All by 2015.”[26]  

At a 1994 
meeting to review global access to health information, the participants concluded that most health professionals in developing countries had insufficient access to current and relevant information.  During this meeting, there was optimism that health professionals in developing countries would have access to the information they needed within ten years.  Due to newly developed information and communication technologies, there no longer would be a barrier to reliable and relevant health information.[27]  

    
In 2004, Godlee noted the considerable progress that has been made, namely:  the information and computer technologies that are available; a heightened level of information accessible at tertiary hospitals, academic institutions, and urban settings; a high level of free information available on the Internet; and development of an international community that is “committed to improving healthcare information, with governments and other bodies in developing countries playing an increasingly active part.”[28]
Regarding sub-Saharan Africa, progress has been “patchy” with the region falling behind most other regions since the “lack of physical access to information (absent, slow, or unreliable Internet connectivity, expensive paper, and the high subscription cost of products) remains the major barrier to knowledge-based healthcare in developing countries.”[29]   The internal divide between health sectors with academic health centers and rural primary care continues to be significant.  Godlee concluded, “There is little, if any, evidence that the majority of health professionals, especially those working in primary healthcare, are any better informed than they were 10 years ago.”[30]

Several essential lessons have been learned during the past ten years.  There is a critical need to encourage information flow within and among developing countries.  Despite a better understanding of the need for the exchange of information, the tendency is to “push” information onto people rather than “responding to the pull of their information needs.”[31]  Family Health International and JHPIEGO are two organizations working to develop information based on the “pull” of the users.


Another essential lesson is that building local capacity is necessary for sustainable information development.  A number of nongovernmental organizations are utilizing their resources to train their partners on how to produce and distribute health information or prepare systematic reviews or develop clinical epidemiological skills. 

A third essential lesson is that “most health workers in developing countries will not or cannot pay for information themselves and that as much information as possible should be free to use.”[32]  This continues to be a matter of debate as some observers think that a minimum charge should be levied because “free information”’ is undervalued in some cultures.


A final and very sobering lesson is that much of what is produced for the information-rich industrialized world does not apply to developing countries.  Having access to more than 3,000 online biomedical journals is not critical to the health information needs of developing countries.  The content of these journals is not geared toward the reality of health care in developing countries where there are limited financial resources and a different mix of predominant diseases.  

Ways Forward

Godlee’s article concluded with several broad suggestions for future activities.   In order to address the lack of relevant information on the primary care level, access to essential information such as drug dosages and evidence-based handbooks must be improved through the strengthening of local publishers, libraries, and information services.  Health information institutions would repackage this essential information and make it available in multiple formats (print, electronic, digital, and broadcast media) and in a variety of local languages.  In October 2004, the Association for Health Information and Libraries in Africa discussed these concepts at the “Health Information and Rural Communities” Conference.

Improved Internet connectivity is essential to facilitate the efficient flow of information among librarians, publishers, and other information providers.  Among currently available information formats, “only the Internet has the potential to deliver up-to-date healthcare information.”[33]  With access to email being more universal in sub-Saharan Africa, this format should be utilized for the publishing and distributing of healthcare information and the networking of professionals.  Examples of this type of activity are the following listservs: AHILA-NET, HIF-NET at WHO, ProCOR, and the various HealthNet News groups of SatelLife.  Also, AHILA is sponsoring an “email- based html course.”  Mohai noted email as “one of the most effective and cheapest ways of disseminating information.”[34]
An equally critical need is the means to identify and overcome barriers to the use of information in developing countries.   For the potential users, these barriers include the lack of awareness of what is available, the lack of relevance of the information, and the lack of time, incentive, and interpretation skills.  Information producers should focus on “the need to improve the quality of healthcare information in terms of its reliability, relevance and usability.”[35]  Specific attention must be paid to areas of research and publication so that relevant south to south and south to north information exchange is enhanced.  Horton stated that the “key is to build capacity for information exchange where little or none presently exists.”[36]   The Global Forum for Health Research is one organization attempting to address the issue of capacity building.  

The lack of progress, despite the touted potential of IT, is why The Lancet editorial of 17 July 2004 is titled “A window of opportunity for Africa’s health information.”  This editorial emphasized the need to overcome the barriers toward cost-effective and reliable Internet access, which ranged from inadequate power supply and the lack of equipment and computer skills of potential users to high tariffs on hardware and the initial reliance on state-owned telecom networks to serve as Internet Service Providers. [37]

Godlee proposed a more concrete framework to bridge the ongoing information gap suggesting that the WHO “takes the lead in championing the goal of ‘universal access to essential healthcare information by 2015.’”[38]  This organization and its partners would create an international group similar to the Global Fund for AIDS, TB, and malaria.  The group would “include representatives of the major global funders [and] would create a pot of money… to be allocated to initiatives on a competitive basis in line with an overall strategy to achieve health information for all.”[39]
While this may or may not be a feasible plan, the recommendation that a major organization with ample funding champion the application of IT to solve the health information needs of the sub-Saharan African region is critical.  Without such high level support, pockets of progress will be made, but the full potential of IT to overcome this complex information divide will never be reached.  

Nascent organizations such as the Association for Health Information and Libraries in Africa would need to be strengthened to play a critical role.  The significantly under-resourced WHO/Afro Regional Library also could become a key leader.    Bireme/Pan American Health Organization and the WHO Regional Office of the Eastern Mediterranean have been leaders in the utilization of IT in other regions. 

As of 2005, the technical and intellectual components needed to achieve “universal access” to information for the health community have been identified and are reasonably available.  The tragedy is if there is insufficient mobilization to harness these tools and concepts on the regional level.  If the outcome is not successful, new task forces will be organized in 2015 and will write similar reports about the failure of IT to bridge the health information gap in sub-Saharan Africa.
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