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I. The Problem of Information Isolation

Information technology holds great potential for the countries of Central and Eastern Europe (CEE) and the New Independent States (NIS) of the former Soviet Union, where health care professionals have been working in a climate in which they find themselves virtually isolated from current health and medical information.  This has contributed in no small part to the rapid deterioration of health conditions in the region. According to Pulitzer Prize-winning reporter Laurie Garrett, who toured the former Soviet Union in 1997:

"Long decades of government-enforced isolation from the rest of the world have bred a striking ignorance of many modern medical advances among health care professionals, and a widespread public belief in unscientific folk remedies…While there are many reasons for the [increase in infectious diseases], one source is health care practitioners and medical facilities themselves, according to Western experts who have studied the problem…[A] simple lack of knowledge born of isolation from Western colleagues is at fault.”

Isolation has engendered an absence of quality-based care.  Coupled with this is the fact that the centrally planned health care systems of the CEE and NIS traditionally did not provide incentives for improving productivity at health care institutions, and in fact, often did the opposite.  The hospital finance system, for example, encouraged longer lengths of stay by linking funding to bed occupancy, and did not encourage health professionals to evaluate different approaches based on their cost-effectiveness. 

The underlying strategy of many international assistance programs like the American International Health Alliance (AIHA) health care partnership program is to encourage CEE and NIS health care institutions to change many of the prevalent and outdated practices and improve productivity by promoting evidence-based approaches to quality improvement.  By providing access to current information as well as channels for collaborative learning, information technology represents a critical resource to CEE/NIS health care institutions as they make this transition.  However, while Western health professionals have been steadily increasing their use of information technologies, the situation in the CEE/NIS has continued to worsen as economic constraints limit health care institutions in their ability to support educational libraries and the infrastructure necessary for taking advantage of new technologies.  Few hospitals in the region are currently connected to the Internet, and most CEE/NIS health professionals have remained unaware of the opportunities and thus continue to work in information isolation.  Through the Learning Resource Center (LRC) project, AIHA is working to ensure that the leading health care institutions in each country are setting an example whereby resources are available to the staff of each partnership institution as well as to the local medical community.

For health care institutions worldwide, the “Information Age” has ushered in a variety of technological innovations that are fundamentally changing the quality of health care delivery and medical education.  Information has become an essential commodity within the modern health care system—as important as medical equipment or pharmaceuticals.

One example of the changing role of information in health care is its current impact on medical education and practice.  As part of their continuing medical education, physicians, nurses, and other health care professionals are increasingly reliant on the Internet and other on-line resources to keep up-to-date with current medical literature.  According to the American Academy of Family Physicians (AAFP), family physicians in the US are confronted with an average of seven “clinically important, unanswered questions” every day.  To meet this demand, the AAFP has adapted its “Recommended Core Educational Guidelines for Family Practice Residents”
 to include not only print sources of information, but also computer-based resources, including e-mail, the Internet, CD-ROMs, and other telecommunications technologies. Such technologies can put a virtual library of information at a physician’s fingertips. Physicians and other health professionals in all corners of the world no longer have to be constrained by the oftentimes-limited resources available in the nearest medical library.  With access to the Internet, these health professionals can now obtain the most up-to-date medical literature.  Since establishing the LRCs, over 40 percent of staff at AIHA partner institutions are using the Internet to access health and medical information, and Internet sources comprise almost 10 percent of the total supply of information resources that staff are using. 

A second area of impact has been the transformation of the consultative and training environment.  In addition to accessing current medical information, many health professionals, including those in rural or remote areas, now have the capability to use the Internet, videoconferencing, and other communications technologies to receive training or consultations from their colleagues in a neighboring city or another country.  These technologies allow physicians to transmit images (such as X-rays, CT-scans, and MRIs), video, audio, and text information and then communicate with each other—often in real-time.  For example, AIHA partners in Kyrgyzstan used scanned digital images sent via e-mail to solicit consultations from physicians in Kansas, Moscow, Almaty, and Orlando.  Similarly, when a physician in Stavropol, Russia encountered a surgical problem he had never dealt with before, colleagues in Boston were able to provide him with an electronic manual along with practical treatment advice that saved the patient’s life.

As these examples illustrate, information technology has come to play an increasingly more prominent role in international development assistance programs.  This is because electronic communications provide new and more cost-effective opportunities for sustainable and capacity-building international partnerships.  As justification for such an approach, the World Bank's Information for Development Program (infoDev), which funds demonstration projects to help developing economies fully benefit from modern information systems, has stated that:

“Revolutionary advances in information and communications technologies have two concurrent and complementary impacts on developing countries and economies in transition: first, they open up extraordinary opportunities to accelerate social and economic development; second, they create a pressing reform and investment agenda both to capitalize on the new opportunities and to avoid the deterioration of international competitiveness.”

The U.S. Agency for International Development (USAID) is engaged in similar types of programs, particularly in Africa through the Leland Initiative.  One of the three objectives of the Leland Initiative “seeks to achieve broad-based utilization of information and global information technologies…to promote sustainable development in Africa.”  As the Initiative’s program description explains,

“The Internet is emerging as a low cost pathway that allows information to be more accessible, transferable and manageable; ready access to information is becoming the catalyst that transforms economic and social structures around the world and supports fast-paced sustainable development.”

In support of the strategies outlined by the World Bank and USAID, AIHA has found, through its LRC project, that technology-based development assistance programs can have profound impacts on health care in the CEE/NIS.  Further, as applied to health care, these types of programs are potentially replicable in other regions.

II. Program Objectives
The adoption of evidence-based practice in health care is one of the core components of AIHA’s strategy to improve health outcomes in CEE and the NIS.  AIHA strives to promote both immediate and long-term improvements in health outcomes at the individual, institutional, and system levels by supplying health professionals with the current information on the most effective practices within their specialization and by working with these professionals on programs built on the implementation of these practices.

The Learning Resource Center (LRC) project seeks to promote improved health care practices and outcomes through increased access to, use of, and understanding of available knowledge resources.  Within two years of the LRC being established, AIHA expects that health professionals served by each center will be accessing at least one-quarter of their information from up-to-date, evidence-based sources.  The project also aims to get health professionals to access evidence-based resources on a more regular basis by promoting the creation of an environment where health professionals recognize the need to analyze and validate their practice—whether this practice relates to clinical diagnosis and treatment, preventive health services and health promotion, or education.  In creating this environment, many partner institutions realize that measurement of outcomes and determination of cost-effectiveness requires reliable data.  To this end, the LRC project also strives to encourage and support partner institutions in the development of electronic health records and health information systems.

Specific objectives of the LRC project are:

· Increased access to and perceived need for up-to-date health care knowledge resources.
· Increased promotion of evidence-based practices and clinical practice guidelines.

· Demonstrated ability to sustain access to knowledge resources independent of AIHA funding.

· Increased development and use of information and communication technology tools and applications (including development of local area networks, databases/information systems, telemedicine capabilities, and institutional Web pages).
III. Background
Since 1995, AIHA has established 139 LRCs, of which 127 are currently active. This includes 41 LRCs that have been established through the current USAID health care partnerships program that began in 1999.  Each LRC consists of at least one computer with Internet access, a scanner that allows partners to digitize clinical images for use in teleconsultations, and a collection of health and medical databases.  Each LRC is managed by an "Information Coordinator" who is responsible for making the resources of the LRC accessible to staff, patients, and members of the local community and for broadly promoting the adoption of evidence-based practice.  

Altogether, the 127 currently active LRCs are serving a community of more than 72,000 health professionals across CEE and the NIS, including 12,000 physicians, 18,000 nurses, and 4,000 trainers.  These numbers represent health professionals directly affiliated with the institutions where the LRC is located.  In addition, the LRCs provide information support to over 25,000 other health professionals, patients and community members each year.

IV. Program Approach 

One of the objectives of the LRC project is to help partners create a source of information and communications for all staff at their institutions.  By providing access to the Internet and other computer-based resources, the LRC represents a free-flowing channel that any physician, nurse, researcher, or educator can use on a daily basis to obtain the information that he or she needs.  The goal of the LRC project is not, however, merely to create a complement to a medical or health sciences library. Rather, the project incorporates several activities intended to change the way that staff think about using information and to teach them to begin using this information more regularly and more effectively.  

As mentioned above, many of the health care problems facing the CEE/NIS can be attributed to the prevailing culture of information isolation, which has resulted in ineffective or outdated medical practices.  Traditions of less rigorous continuing medical education and research methodologies in the CEE/NIS are primary contributors to this trend.  When surveyed, nearly two-thirds of CEE/NIS professionals at partnership institutions felt that they need information in response to a clinical question or problem less than once a day.  Comparing this to the seven unanswered questions per day faced by the average American physician shows that there is clearly a divide between actual information needs and staff perceptions of these needs.  To begin to change this culture requires a variety of measures beyond simply introducing the technology and making the information available.  

In addition to the barriers of habit and culture, language and technology represent additional obstacles to the effective use of newly available information access.  To overcome all of these barriers and encourage staff to apply information in new ways requires a proactive strategy that can demonstrate the tangible benefits for potential users of the information.  

Accordingly, AIHA has incorporated a combination of strategies to begin to circumvent the multiple barriers to staff access to and use of information.  One of the distinguishing features of AIHA's approach is that the LRCs are designed to give health professionals access at the point of care and thereby improve the convenience of using information.  Another tactic to overcoming some of these obstacles is to engage in active staff outreach and education.  To accomplish this, AIHA has promoted the development of a cadre of staff at partnership institutions to serve as "change agents" at their institutions.   These change agents, referred to as information coordinators, are charged with the task of getting their colleagues to begin integrally using information and communication in their day-to-day practice.  While AIHA provides regular training and programmatic support and assistance, information coordinators’ salaries are entirely supported by their own institutions. 

The role of AIHA information coordinators as change agents has been analyzed by a group of researchers from the University of Minnesota, Department of Rhetoric/Scientific and Technical Communication, who have applied the theories of Everett M. Rogers, a rhetorician well known for his studies of communication and technology transfer.
  The roles and tasks of the information coordinator working at the Learning Resource Center are similar to those Rogers presents in his model.  These tasks include the need to “establish contact with the people whom they wish to persuade to adopt the innovation, instill in those people a sense of need of the innovation, create the intent in those people of incorporating the use of Internet technologies, and, through their training efforts, to translate that intent into the act of adopting the innovation and to stabilize the adoption.”  

In evaluating the design of AIHA’s approach, the Minnesota researchers concluded that “because the [information coordinators] emerge from within the very cultures and institutions in which they hope to effect change, they will have a far greater degree of homophily with the targets of their persuasive efforts, thus increasing their chances of success.”  They also pointed out that through the implementation of the LRC project, AIHA itself is acting as a change agent in its relationship with partnership institutions.  “AIHA plays the role of the change agent, the engine driving the effort to urge the adoption of Internet technologies by personnel in the partnership hospitals.  As such, the prime directive of the AIHA must be, according to Rogers’s model, to make the target adopters aware of a need for change and, by establishing an information exchange system, convince them to adopt Internet communication technologies.”

AIHA not only works as a change agent through information coordinators, however.  Another important element of AIHA’s strategy has been the involvement of chief physicians, deans, and other key decision-makers to create an enabling environment that supports the creation of a Learning Resource Center within the institutional information system.  This involves not only keeping them regularly informed about the project, but also getting them to think critically about the project’s goals and implementation, and how this can impact the effectiveness of their institutions.  In addition to providing regular progress reports to each chief administrator, during each of its annual partnership conferences AIHA has conducted special sessions and workshops that are intended to educate senior staff (chief physicians, department heads, senior physicians and nurses, etc.) on the benefits and uses of information technology (including evidence-based approaches).  Active participation and support from chief administrators has been a critical element in the success of the LRCs because they are committing their own financial resources to support the creation of the centers as well as paying the salaries of the staff who maintain it.  They have also played an active role in ensuring that the information coordinators do not develop the LRCs as a separate center of power within their institutions, which may be perceived as threatening or alienating to other staff, but rather as a supporting facility for all staff and departments.  

Over the course of the LRC project, information coordinators have become increasingly effective as change agents breaking through many of the above-mentioned barriers.  While they cannot solve every problem nor persuade every staff person, their ability to demonstrate the practical application of information and technology has had a significant and oftentimes life-saving impact.

The LRC project is executed as a two- to three-year program that includes periodic training workshops and ongoing project activities.  AIHA’s experience with the partnership program has demonstrated that one-time training without continued programmatic support is insufficient to effect real and substantial change.  This is especially relevant where institution staff have not had a lot of previous exposure to computer technologies.  

A series of training workshops, held every 6-12 months, gradually introduces a range of skills and themes that helps information coordinators and their colleagues to develop a more sophisticated attitude toward information.  These training workshops evolve from basic instruction on how to use the Internet, how to create Web pages, and medical searching techniques to the use of advanced Internet applications, methods for critically evaluating information resources, and database design.  

V. Project Impact
In striving to introduce new models of practice and care—specifically, evidence-based approaches—the Learning Resource Center project has been able to dramatically improve the accessibility and use of information among health care professionals in the CEE and NIS.  

At the beginning of the partnership program, less than ten percent of AIHA’s partner institutions had access to e-mail and the Internet.  Today, partnership Learning Resource Centers are making such access available to over 70,000 health professionals in the CEE and NIS (out of 90,000 total staff affiliated with the partnership institutions).  This includes 9,000 physicians, 13,000 nurses, and 3,500 health care administrators (see Table 1).  LRCs also provide access to over 1,000 health professionals, patients, and public citizens each month who are not directly affiliated with the partnership institutions.

Table 1. Number of CEE/NIS Health Professionals with Access to LRCs

	
	CEE
	Central Asia
	Caucasus
	Russia
	West NIS
	Total

	Physicians
	2017
	2207
	960
	4422
	4015
	13621

	Nurses
	2939
	3368
	1556
	6759
	4881
	19503

	Educators
	801
	645
	280
	822
	1999
	4547

	Students
	4815
	789
	1380
	2506
	9210
	18700

	Researchers
	254
	283
	310
	613
	625
	2085

	Administrative Staff
	2068
	564
	245
	2766
	982
	6625

	Other health professionals
	1377
	905
	249
	3185
	1702
	7418

	Total
	15564
	8785
	4962
	21197
	23457
	73965


A survey conducted in the fall of 1997 among 1,000 randomly selected staff at partner institutions indicated that between 60% and 90% of staff are regularly using the Internet as a source of information (see Table 2).  This compares to a baseline of less than 10% of staff who were using these resources prior to the beginning of the project.  Furthermore, the Learning Resource Centers have become an increasingly important source of information for staff.  In January 1997, Internet and CD-ROM based resources provided approximately 10% of all information resources used by surveyed health professionals.  By November of 2001, LRCs in some regions were providing as much as 40% of all information resources.  

Table 2. LRC Project Statistics

	
	Region-wide
	CEE
	CAR
	Caucasus
	Russia
	West NIS

	Total # of Active LRCs1
	123
	38
	20
	15
	25
	25

	Total # of Current Partnership LRCs
	40
	1
	7
	10
	10


	12

	% of Information Obtained from LRC (Graduated LRCs)2
	– 
	40%
	29%
	36%
	31%
	41%

	% of Information Obtained from LRC (Current LRCs) 2
	– 
	24%
	29%
	34%
	25%
	30%

	% Using the Internet (Graduated LRCs) 2
	– 
	88%
	73%
	89%
	78%
	92%

	% Using the Internet (Current LRCs) 3
	– 
	87%
	76%
	81%
	73%
	61%

	Total # of Health Professionals Trained
	16,148
	7,281
	2,304
	1,464
	1,917
	3,182

	# of LRC Visitors  During 1st Quarter of 2002
	25,836
	15,688
	2,635
	2,057
	1,413
	4,043

	# of Information Requests (since the beginning of the project)
	48,511
	14,461
	5,899
	7,243
	8,113
	12,795


1 – Active LRCs includes LRCs affiliated with graduated partnerships as well as current partnerships.  This number includes some LRCs that are no longer receiving any financial support from AIHA/USAID.  

2 – These statistics are derived from surveys of health professionals conducted by the information coordinators at each LRC.  Surveys are conducted annually by graduated LRCs and every six months for current LRCs.  Statistics reflect most recent data for which a minimum percentage of LRCs have reported.

More telling perhaps than the aggregate data cited above are the specific cases and examples of how partners have been using information and technology to improve the quality of care.  The following highlights have been excerpted from recent monthly reports:  

· Based on information obtained through the Cochrane Database of Systematic Reviews on CD-ROM and Ovid’s Medline Gateway, physicians from Tallinn Central Hospital in Estonia have introduced a new method for performing Caesarian sections.  According to the information coordinator, this new technique, which is done without peritoneal closure, has resulted in a reduction of operating time and use of suture material.  

· The information coordinator from the Lviv Regional Neonatal Center in Ukraine has been helping colleagues to participate in on-line chat conferences organized by International Pediatrics Chat, which provides Continuing Medical Education (CME) credits on-line.  AIHA partners from Kosice, Slovakia; Cluj-Napoca, Romania; Chisinau, Moldova; Bishkek, Kyrgyzstan; Jindrichuv Hradec, Czech Republic; and Kiev, Ukraine are also regular participants in the International Pediatrics Chat conferences. 

· The information coordinator from the Institute of Public Health in Cluj-Napoca, Romania assisted a specialist in public health and health management from the Epidemiology and Public Health Department in finding resources related to modern health promotion approaches—particularly in the areas of family health, alcohol/drug consumption, and AIDS.  The physician was working with his colleagues to develop community-oriented methodologies in order to improve health promotion programs in Romania.  The information that they found included several models used by the U.S. Centers for Disease Control and Prevention and other organizations in designing questionnaires, which he then adjusted for local needs in Romania.  With the information he obtained, the physician has begun using new methods for developing and evaluating epidemiological studies and for developing questionnaires in order to validate the data measured by them.  The Department has also been using the evidence-based medicine reference materials at the LRC to design a questionnaire that they are using for a health promotion and behavior management program for the elderly population of the Transylvania region.

· Information coordinators from Palacky University in Olomouc, Czech Republic and the School of Postgraduate Medical Education in Prague, Czech Republic jointly conducted training sessions on practical applications of the Internet for 50 medical librarians and physicians from various hospitals in the Czech Republic.  In response to the high level of interest of the participants, they are planning to hold more advanced training sessions for the group in the future.  They have also received invitations from hospitals in Hradec Kralove, Nachod, Ostrava and Brno to organize similar courses for their staff in 1998.

· When physicians at the Kyrgyz Institute of Oncology and Radiology in Bishkek disagreed over the course of treatment for a 71-year old patient with breast cancer, they went to the LRC for assistance. The physicians were undecided as to whether the patient should have surgery, radiation treatment, or chemotherapy.  The information coordinator performed searches of Medline and several CD-ROMs, and then sent e-mail messages to partners at the Kansas University Medical Center and another oncologist (from the state of Virginia) who had previously visited the Bishkek Institute.  They received quick replies from colleagues, and the physicians chose the course of treatment that was recommended.  According to the information coordinator, for cases where the treatment of a patient is in dispute or doubt, physicians are generally using evidence-based medicine, including the Cochrane Database of Systematic Reviews (on CD-ROM), to get more information.

· At Children's Hospital No. 2 in Kiev, Ukraine, physicians are now regularly consulting with their partners and colleagues via the Internet on pediatrics cases.  They have been communicating with their U.S. partners at the Children’s Hospital of Pennsylvania in Philadelphia on cases involving pediatric ultrasound and neonates.  The U.S. partnership coordinator coordinates with experts in Philadelphia to provide consultations for the Kiev partners.  

· After the information coordinator from the Kyrgyz Research Institute of Obstetrics and Pediatrics in Bishkek began distributing materials on evidence-based medicine with her colleagues, researchers at the Institute have begun conducting double-blind randomized trials in their studies.  According to the fundamental principles of evidence-based medicine, use of the double-blind randomized method will improve the study design and thereby increase the reliability of the results.

· The Clinic for Occupational Diseases in Cluj-Napoca, Romania will be participating in the Romanian Medical Internet Program, which involves the creation of a network that will serve as an on-line medical library for institutions throughout Romania.  The network is being sponsored by the Soros Foundation for the first three years, during which Romanian participants will be submitting scientific research and published papers on-line in Romanian.  Meanwhile, physicians at the clinic have been using the Internet to communicate with their colleagues from all around the world.  One physician was able to discuss with a specialist in Japan the effects of silicon carbide (which has been used to replace asbestos) on the health of workers.  Studies conducted by physicians in Cluj supported the findings of the Japanese specialist, who found that silicon carbide has the same toxic effects as asbestos. 

· Physicians from the City Hospital No. 2 in Vladivostok, Russia participated in an on-line Web conference on the subject of "New approaches in the treatment of Helicobacter Pylori."  The conference allowed the Vladivostok physicians to learn about evidence-based courses of treatment of Helicobacter infection and share their own opinions and experiences regarding the cost-effectiveness of various treatments with other specialists in the field.  The information coordinator has also used evidence-based medicine literature to evaluate the effectiveness of using sandostatin compared to other anti-enzyme drug therapies.

· The information coordinator from the EMS Training Center in Tbilisi, Georgia recently sent a consultation request via e-mail to all AIHA information coordinators regarding a 61-year old patient suffering from adenocarcinoma.  Along with the case history, she uploaded several clinical images to an FTP site so that consulting physicians could view them.  She received a reply from an internist from Croatia who recommended an X-ray evaluation of the patient's bones, biopsy of the lymphatic nodes, and tomography.   She also received advice from an AIHA partner at  the Bishkek Institute of Oncology and Radiology who also recommended a reexamination of X-rays and then referred the case to a professor at the Russian Academy of Medical Sciences in Moscow.  As a result of the consultation, the patient was sent to Moscow for further treatment. 

· The LRC at the Central Clinical Hospital (CCH) in Moscow has been coordinating patient consultations over the Internet through the hospital's collaboration with the U.S. National Aeronautics and Space Administration (NASA) "Telemedicine: Spacebridge to Russia" project. The information coordinator and her colleagues have been testing a special software program developed by NASA that allows them to input information such as the patient history and test results and transmit this over the Internet to NASA specialists in the US.  CCH began working with the project in January 1997. 

These examples demonstrate the wide range of impacts that the Learning Resource Centers are having on the quality of care.  It is important to note as well that these types of impacts can continue to occur well after the project’s funding period provided that the institutions are able to commit the relatively modest resources of monthly Internet fees (approximately $100 per month) and staff time (ten hours per week) required to maintain the LRC.
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