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EXECUTIVE SUMMARY  	

	

This document contains a preliminary report of an expert consultation meeting on telecommunications in health and healthcare,  held  November 12 to 15, 1996, in Washington, DC. A final report will be published during the first quarter of 1997. 



The goal of the Consultation was to characterize how telecommunication resources, computer-based information systems and an appropriate health information infrastructure can be utilized to advance the general health conditions of society, improve the health status of the population,  and contribute to the improvement of access, quality and management of health systems in the Member States of the Region of the Americas. Consultation participants were organized in six Work Groups addressing a specific subset of issues: Applications and Infrastructure; Assessment of Needs (2 groups); Implementation Issues; Knowledge Content; and Management of Multiple Stakeholders.



The role of Health Informatics and, particularly, of telecommunications in health and healthcare is presented along with a discussion of implementation and technology appropriateness issues. The recognition of the need to involve the multiple stakeholders is addressed. An analysis of current problems and trends is reported and recommendations are made regarding possible areas of application.



The following recommendations are offered as a framework for immediate action:  



[a] 	Evaluate the current infrastructure on a country-by-country basis

		

	[b]	 Share information and involve stakeholders and decision makers



[c] 	Evaluate costs and benefits of alternative approaches

 

[d]	 Prioritize projects and programs by their level of complexity, feasibility and cost-benefits, as well as their ability to enhance the overall effectiveness of healthcare systems and improve health status	



[e] 	Support the development of small-scale implementation efforts





















1.  INTRODUCTION



This document contains a preliminary report of an expert consultation meeting on telecommunications in health and healthcare,  held  November 12 to 15, 1996, in Washington, DC. This consultation was sponsored by the Pan American Health Organization (PAHO) and The Koop Foundation, Inc. and organized by PAHO’s Health Services Information Systems Program, Division of Health Systems and Services Development. A final report will be published during the first quarter of 1997. 





1.1.	Objective of the Meeting



The goal of the Consultation was to characterize how telecommunication resources, computer-based information systems and an appropriate health information infrastructure can be utilized to advance the general health conditions of society, improve the health status of the population,  and contribute to the improvement of access, quality and management of health systems in the Member States of the Region of the Americas. The main concern of the Consultation was the relevance and combined use of computing, networking and communications in health and healthcare, an area frequently referred to as Health Informatics.



To meet this goal, international experts in the areas of health systems organization and management, information technology, information systems and information systems management, clinical care, epidemiology, telemedicine, health promotion and health services policy were brought together in this Consultation Meeting. A listing of participating experts can be found in Appendix A.



The major objective of the Expert Consultation was to conduct an analysis of current problems and trends in the utilization of  computer-based telecommunications technologies in the health sector and to develop a set of recommendations which PAHO could use as a reference framework to orient its technical cooperation activities involving project formulation and execution, research activities and other investments in the area of telecommunications in health and healthcare.



The focus of the Expert Consultation was the emergence of the health applications and networks that have the potential to utilize the resources of the Global Information Infrastructure (GII), in particular, to the region of the Americas and how it could assist consumers, patients, providers, payers, hospitals and health organizations  in obtaining a vast assortment of health data and information to support the planning, operational, managerial and technical activities carried out in the health sector.









1.2.	Organization of the Expert Consultation



Consultation participants were organized in six Work Groups addressing a specific subset of issues:



Applications and Infrastructure



Assessment of Needs (2 groups)



Implementation Issues



Knowledge Content



Management of Multiple Stakeholders



Each Work Group examined pertinent issues related to telecommunications and healthcare and developed a short position paper containing statements and recommendations. The experts who participated in the Work Groups and in the development of the initial draft of recommendations are separately listed in Appendix B.  



To facilitate the work of the experts, a number of discussion topics were suggested: critical analysis of the current status of health organizations, telecommunications and information systems in the Region; definition of requirements for the development, implementation and operation of telecommunication applications in health and healthcare; areas of application that are most appropriate to the characteristics of the Region and on methods to evaluate and monitor implementation; and actions to foster the exchange of experiences, research, promotion of technology and involvement of multiple stakeholders. 



An Editorial Group was charged with the task of merging the papers produced by the Work Groups into a Preliminary Report; a document summarizing the conclusions reached by the Work Groups. It  is expected to generate further discussions among a broader audience. The feedback will be incorporated into a document to be published and distributed by PAHO to governments, technical cooperation agencies, and national professionals in the Region of the Americas. The final Report of the Expert Consultation also is expected to serve as a policy primer on telecommunications-based information systems for health professionals, cooperation agencies and consumers and to be used by PAHO as a reference for the organization’s health information projects technical cooperation activities in the Latin America and Caribbean Regions.

 

Early in the consultation it was realized that essential information, critical for making informed decisions, such as information on the existing telecommunications infrastructure, was not available or was inconsistent.  Furthermore, requirements analysis for any type of health information application are highly dependent on unique sets of health needs, health delivery organizational structures, health priorities and related infrastructure resources in any given country or within a region of any given country.  Consequently, recommendations made by the Consultation and presented in this Preliminary Report are based upon a very basic and generic level of capabilities assumed to exist throughout the Region.  





1.3.	Mission and Priorities of PAHO 



The mission of Pan American Health Organization, a technical cooperation agency of the United Nations and the Organization of the American States systems,  to its constituency - the public health sector of Latin America and the Caribbean Regions - in the area of information systems, technology and information systems management, primarily involves the transfer of knowledge, technical support, facilitation of the exchange of experiences between countries and fostering the use of appropriate technology and knowledge assets.



Execution of PAHO’s technical cooperation projects is done through “programs”.  For general purposes, a program is understood as the sum of all the resources and activities that the Organization applies to addressing a particular problem. However, when the term is used with a geographical connotation, it implies the prime locus of responsibility for coordinating the resources.



The priority definition in the World Health Organization (WHO) is linked to many parameters. Priorities may be geographical, relate to specific disease, other existing health problems or to areas of work established within the different approaches of technical cooperation defined by the Directing Bodies of the organization.  Issues considered as fundamental elements to be taken into account in the selection,  implementation and operation of informatics and telecommunications applications include: appropriateness of technology, cultural and language issues, models of healthcare institutional organization and delivery,  acceptance,  and cost-benefit of systems. They are major priority concerns of PAHO’s technical cooperation with other agencies, the industry, developers and users.





2.  THE ROLE OF TELECOMMUNICATIONS IN HEALTH AND

     HEALTHCARE



Complex transformations are rapidly occurring throughout the world as a result of the merge of multiple technologies related to computers and telecommunications and their application in the productive and service sectors of society. Part of these  transformations,  based upon changes in the way we process, store and transfer information, is the emerging Global Information Infrastructure (GII). We have now available an expanding range of technologies including scanners, compact disks, cable, wire, fiber optic, wireless devices and satellite dishes with which to transmit, store, process and display voice, text, data and images.



The complex web of communications networks provide the ability to put, at low cost, massive amounts of information at users’ fingertips virtually in any place in the world. In time, this global infrastructure is expected to evolve into a ubiquitous communications infrastructure that will be many times more powerful than today’s public and private networks. Many sectors of the world economy have the capacity to influence - and be influenced by - this emerging information infrastructure, including manufacturing, education, electronic commerce, libraries, government services and health systems.  

Advances in computer-based telecommunication technologies have created opportunities for improving health at the local, national, and international levels. In addition to addressing present day health problems, and  providing opportunities for bettering individual and community health and human prosperity globally,  the establishment of  health information infrastructure in the context of appropriate health systems, may effectively contribute to the efforts directed toward the solution of the major challenges to the functioning of the health sector in the early to mid-21st Century; overpopulation, environmental degradation, and social crisis.



Improved healthcare information is considered as the operational key to improved access to services, as solution to the need of exchanging individual clinical data among different providers and to the improvement of quality of care and outcomes. The task at hand is to build a comprehensive health information infrastructure and health communications tool sets that could contribute to the improvement the outcomes of national and international health systems, support the day-to-day operation of heath services, support health promotion activities, control costs, and help prevent and manage the social crises.



The Global Information Infrastructure (GII) can be thought of as a human-machine network, which resembles, in many ways, the structure of the nervous system. The GII is already present in 82 countries; in the form of the Internet alone, it is used by more than 36 million people internationally and is expanding at an exponential rate. The health component of the GII can enable and dramatically improve: the practice of knowledge� enhanced telehealth and telemedicine; the constructive reengineering of national and international health systems; the creation of local, national, and global markets for the exchange of health products and services; a continuous iterative and  decentralized improvement of health and human prosperity;  the protection of the biodiversity of ecosystems; as well as the prevention and management of social crises.



To developing and underdeveloped countries or communities, the GII offer the potential for a quantum leap in health, quality of life, and functional life capacity. These benefits, however, will only be realized and sustained if the technology and applications are designed and deployed to simultaneously address the immediate operational needs of the health sector and also the impending macro challenges we must now collectively face on a global basis.





2.1.	Health Informatics and Telematics



The past twenty-five years, and particularly the past five, have witnessed significant strides in the use of computer-based information systems (or “Informatics”) and computer-based networking and communications (or “Telematics”) support in the health sector in the industrially developed countries and, although to a lesser extent, also in developing countries.



The more recent definition of the term “Health Informatics”, as proposed and adopted by WHO and PAHO and used in most scientific and international fora, contemplates and includes the “telematics” component and can be formulated as; “Health Informatics is an umbrella term used to encompass the rapidly evolving discipline of using computing, networking and communications - methodology and technology - to support the health related fields, such as medicine, nursing, pharmacy and dentistry”. This definition covers a very large domain which includes clinical and administrative messaging, reference retrieval, operation and management of health services, patient information, health education and promotion, epidemiological surveillance, health status monitoring, clinical decision support, image and signal analysis, modeling and telemedicine.



“Telehealth” and “Telemedicine” are terms commonly used to refer to applications related to the practice of health or  medical care using interactive audio, visual and data communications; this includes medical care delivery, consultation, diagnosis and treatment, as well as health promotion and education and the transfer of medical data. Health Informatics, Telehealth and Telemedicine applications are making a major impact in the methods, quality, efficiency and economy with which healthcare services are provided and managed and in how healthcare knowledge and expertise are shared; health information is collected, processed and disseminated;  health literature is accessed and searched; health education and training material is prepared; education and training are delivered; research is conducted and coordinated; and contacts and dialogue are established and maintained between individuals or institutions.



For the purpose of this document “Telehealth” and “Health Informatics” are to be considered synonymous and should be understood as the full scope of applications consistent with the above cited WHO definition. We also will use the term “Telemedicine” when needed to refer to the more narrow set of applications that primarily support only clinical care.	





2.1.1.	A Categorization of Health Data and Information



The provision of healthcare requires, and generates, a wide variety of data and information, which needs to be collected, processed, distributed and used. Sources of data and information are both within and outside the healthcare infrastructure and located at varying distances from the users. One way to view the scope of the uses of information systems in health is through a categorization of the types of health data and information involved:



Surveillance and epidemiological information - information on the patterns and trends of diseases and related healthcare measures.



Personal and community information - directed to the provision of health-related information directly to the general public.



Management information - for the day-to-day management needs and for planning, programming, budgeting, service operation, monitoring and evaluation.



Clinical information - to support clinical functions such as diagnosis and treatment.



Knowledge - information readily usable to support a technical task or a health-related decision, such as the solution of a public health matter or the diagnosis of a medical problem, the conduction of a laboratory test and related proposed treatment.



Literature search and retrieval - documentation, reports, formal publications and “gray” literature.	



Users generally require and generate a mix of these types of information at differing stages of their respective health-related processes and the collection, flow, processing and distribution of health interventions related data and information are key factors in the efficacy, efficiency and economy of the development and operation of health interventions and outcomes. These six types of data and information will be used as a reference framework throughout this Report.





2.1.2.	Applications	



The Global Information Infrastructure is already supporting a great number of telehealth and direct clinical care applications (telemedicine). In addition, it is beginning to aid in the monitoring, prevention, and management of the socio-ecological factors that are involved in determining the health of populations. Socio-ecological factors -- more so than medical care or public health -- determine the health status differences observable between countries. They involve a complex web of social interaction, environment, and infrastructure which heavily influences the well-being and productivity of societies and their inhabitants as related to such concerns as jobs, societal vision, economic market development, communication patterns, services, individual and community aspirations, personal and political relationships, and diffusion of technology.



Through the use of advanced computing and communications, as well as the emerging interdisciplinary  methodologies, health professionals, policy makers, and the public are beginning to understand how we can intervene on these socio-ecological major determinants of health and disease. 



From a public health perspective, the GII can provide new tools  for strengthening and extending current efforts to prevent disease and promote health.  It may do more than assist in the provision of medical services; indeed, it can support a set of tools to promote wellness and prevention.



Health Informatics highlights the linkage between telecommunications and the healthcare system -- from online information services to interactive multimedia educational materials and computer-assisted decision support systems -- these new tools have the capacity to contribute to a richly diverse public health system. It supports a new emphasis on wellness, prevention, shared decision making and quality of care.  In the long run, healthcare systems which can optimize Health Informatics - leveraging networked information to promote wellness and prevention and to provide appropriate cost-effective care - may be the most successful in improving the health status of their respective populations.





2.2.	The Implementation Environment: Health Sector Issues 



Never before in history have greater numbers of humans enjoyed a longer life, enabled by a rapidly expanding functional life capacity and less encumbered by disease. Poliomyelitis has been eradicated in the Western hemisphere and smallpox has been wiped from the face of the earth. Most infectious diseases are in steep decline in the Northern Hemisphere. In developed nations, great progress is being made in addressing the problems of chronic illness and disease prevention. Tens of millions, enabled by rapid access to knowledge, cognitive tools, and organizational support, are now actualizing their human potentials at levels of health and human prosperity only achieved, in the past, by very few. This trend has the potential for being maintained and rapidly expanded to a broader set of countries and population groups.





2.2.1.	Challenges



Unfortunately, hidden behind the splendors of advancing development enjoyed by so many today, there is also an unprecedented level of human suffering and the potential for social crisis and catastrophic declines in human health. The symptoms and manifestations of these problems and potential catastrophes are already apparent in the inner cities of the most developed countries as well as throughout the underdeveloped nations in the world today. Over a billion and a half people -- and almost 40 percent of the world's children -- live in poverty, hunger, and disease. Without systematic intervention, these problems will unquestionably worsen at an accelerating pace. There are serious considerations regarding whether these trends are sustainable over more than a few decades. Increasing numbers of scientists, politicians, health practitioners, and other professionals are raising concerns regarding mounting social crises and their repercussions on the quality of life an health of large number of individuals.



Addressing these macro challenges will necessitate innovation and transformative strategies deployable globally on a massive scale across four dimensions of human activity: science, information technologies, policy, and the consciousness and involvement of the public and the communities they live in.





2.2.2.	Health Sector Reform



The health sector, in nearly all countries, is facing two demands that appear, on first examination, to be contradictory: first, to provide equitable access to quality healthcare services and, second, to reduce, or at least control, the increasing costs of healthcare services. Most countries have responded to those demands by embarking on a diversity of reform processes. Essentially, "health sector reform" proposals and initiatives are grounded in: the universalization of a cost�benefit balanced basic package of healthcare services; a set of standardized public health interventions; cost containment and recovery; the recognition of the role of the non�public subsectors; the decentralization of the administration and operation of healthcare services; and intersectoral collaboration.



It is expected that there will be major changes in the manner in which healthcare is provided and a growing merger of organizations that provide, regulate and finance health interventions. There will be not one single care system but a variety of options appropriate to local needs and infrastructure. In this context, negotiation and consensus are the most important characteristics of  management and organizational reengineering and changes in the traditional organizational culture and leadership will be necessary. Health organizations are already moving away from the reactive delivery of care to a more proactive management approach that focuses on the health status of individuals and population groups. The mission of organizations will be constructed considering the perspective of the client and other social actors involved in the health intervention processes. In market economies, fierce competition, the merger of provider organizations, aggressive contracting by payers and increasing involvement of employer and government purchasers have characterized the changing process of health management.



The new care systems, now being discussed, designed or implemented, are oriented toward primary care, centered on people, focused on quality, sound financing, accountability, and they stress explicitly defined targets for improved health. It is clear that the reform processes can only take place in a scenario where there is a coherent overall policy for the sector consonant with the socioeconomic, health status and infrastructure conditions of each country. New roles are expected for  users and providers and the involvement of new professional categories and local government.



To achieve those goals, factual evidence must be gathered, processed and analyzed and the reshaping of healthcare delivery and the strengthening of management will require a well developed informational infrastructure and validated knowledge bases. Improvement of information handling is, undoubtedly,  the key element for the management and operation of a decentralized and participatory value�added health services, in the enhancement of the quality of individual patient care and in the monitoring and control of public health interventions.





2.3.	The Implementation Environment: Information Systems Issues



Although information systems have been long recognized as key elements for the management and operation of decentralized and participatory health services, in the enhancement of the quality of individual patient care, and in the monitoring and control of public health actions, a number of obstacles continue to be major hindrances to their deployment in the health sector: adequate solution packages; conflicting or redundant standards, component functionalities and data definitions; data�driven development projects; technology platform imposed development; incompatible platforms; limited investment and the limitations of decision support functions in general applications.



This situation has been compounded by the fast paced changes and requirements brought by health sector reform processes. Changing implementation environments, the variety of professional and institutional objectives, and the multiplicity of settings in which the sector reform is being conducted, represent a great challenge to information systems developers.  



Health Informatics could contribute towards meeting these demands by optimizing the uses of existing resources (such as experts and equipment) by availing and sharing such resources via telecommunication links. By virtue of being global and part of a potentially ubiquitous information network, the emerging global information infrastructure crosses what we traditionally think of as boundaries between the public and private health sectors and can provide the framework within which important linkages and collaboration between the sectors can occur.



It is a recognized fact that the health sector, especially the public sub-sector,  is lagging behind in the adoption of telecommunications-based services when compared to other segments of the society.





2.4.  Technology Appropriateness Issues



Three major challenges are faced by the public sector regarding the deployment of health and healthcare informatics applications: cost, accessibility and impact on the quality of healthcare and health status. Not surprisingly, those same issues form the core of the health reform process being discussed and deployed in most countries of the Region. Among the chief concerns regarding the development and implementation of health applications of telecommunications, are approaches and technical solutions to:





Benefit health sector clients by improving access to services and quality of care and preserving equity;	



Best support the information and knowledge needs of health professionals, managers and researchers and client requirements in relation to health interventions;



Promote the development of medical and organizational infrastructure most appropriate to take advantage of the methods and technology of telecommunications and computing;



Manage the knowledge content of applications and the role and responsibilities involved;



Foster the multi-disciplinary approach and strategic perspective required to take full advantage of Health Informatics applications;



Face the variety of needs and implementation environments found in Latin America and the Caribbean; and

Establish policies and market foundations to enable the growth of Health Informatics.



Technology assessment is a significant component of Health Informatics and too important to be left to technologists, medical specialists and service providers alone as they have a tendency to focus exclusively on innovations with narrow applications and frequently are affected by “technological optimism”. This is a condition in which potential benefits of technology are stressed and potential problems are minimized. Notwithstanding the fact that the lack of information and information systems has been shown to be one reason for inequalities of access and care quality among individuals and society groups, the inappropriate implementation of Health Informatics may indeed widen the gulf between the have and the have-nots.





2.4.1.	Issues and Trends



Clearly, there is great enthusiasm for applications of telecommunications in health, and valuable experiences are gradually being reported from many institutions. Even though little “hard data” is cited, the “experiences” reported to date are of great interest and are the basis of the issues and trends highlighted below.



There is a widely expressed need for an international consensus on a “minimum data set” for reporting and describing Health Informatics experiences.



There is an extremely high level of acceptance by patients but lesser by providers.



Health Informatics services can lead to costs savings due to low transport costs and less work time lost.



On the other hand, there remains the basic question that the effect of Health Informatics could increase the cost of care since, historically, high technology deployment in medicine has led to cost increases.



The fee�for�service system is very rarely applied to Health Informatics services and the majority of health insurance schemes do not refund the costs of such services.



In certain parts of the industrially developed countries, there is a growing concern that Health Informatics would promote revenues to only a few specialist centers.



There is a need for a set of principles for an equitable, controllable payment system for Health Informatics services.

Ethical and legal questions remain to be resolved, such as those concerning the respective responsibilities of the requesters and providers of such services.



Differing national telecommunications regulations and standards beg for improvements, as do the issues of telecommunication pricing, based on distance.



International requirements  constitutes a challenge to the industry to avoid proprietary bundled products, and to draw from the lessons of the computing industry by offering independent components enabling the development of open, scalable, inter�operable and affordable solutions.





2.4.2.	Spectrum of Applications



A review of  experiences in the area indicates that there is a broad spectrum of applications that can take advantage of the resources of telecommunications and computer technology or both. If one considers the three-dimensional space defined by degree of connectivity, communication band-width and health application areas, shown in Figure 1, it is clear that there are many technological options for each area of application. The selection of one or other technological option will be a function of the existing organizational and technological infrastructure and local requirements.



There is a tendency to equate telecommunications in health with the more restricted area of Telemedicine and the latter only to applications using advanced broad-band communication and sophisticated image transmission. Another issue of worry refers to the utilization of the telecommunications technology  applications in health being implemented primarily for the benefit of industry and service providers, mostly hospital-to-hospital or hospital-to-primary healthcare connections, the focus being mainly on diagnosis and clinical information management, teleconsultation, transmission of images, etc.



Many publications on Health Informatics and demonstration projects suggest health education, health promotion and consumer and community involvement and they are rapidly growing. The area of knowledge-based decision support systems, another promising application environment for Health Informatics, may offer great advantages but here the experience has shown that thorny issues regarding the validity of the knowledge base and the acceptance by health professionals are major problems. Access to large reference data bases is generally seen as of little interest to the majority of professionals outside the academic environment. Informal networking, using discussion lists, bulletin boards and other “virtual discussion spaces”, appears, nevertheless, to be of great interest and acceptability among physicians, as well as consumers.





2.4.3.	Infrastructure



Another significant issue in Latin America and the Caribbean relates to the access to technology and the availability, level, quality and cost of telecommunication services. Frequently there is an obsolete telecommunications infrastructure with low coverage as well as poor quality of communication lines. Although monopolies are gradually breaking down or being significantly reduced, many countries have a  monopolistic telecommunications market with regulations and fee structures that effectively inhibit the utilization of the type of services that are required by health and healthcare telecommunications applications. 







�





                                                                    Figure 1.

                             Bandwidth, Connectivity and Applications - A Variety of Options







Only a limited number of countries, many times without country-wide access, have the telecommunications infrastructure which can support cost-effective broad-band applications. In most places only few computers or  old generation equipment are available to direct patient care users and in the health sector generally there is low computer literacy of most professionals. Illiteracy is a barrier to consumer-oriented health applications.



Financial investments needed to establish projects and support the recurrent costs are high. These investments are often difficult to justify when one faces the poor infrastructure of public health organizations and when the demand for expansion or recovery of healthcare facilities and services is  very intense. Unlike other service sectors, where information systems have been used to increase the number of customers, in the public sector and in many other pre-paid or capitation-based health systems, increased demand by customers do not increase return, on the contrary, they increase financial pressures.





2.5.	Multiple Stakeholders



In every Health Informatics initiative there is a set of stakeholders, i.e., affected participants who will either help promote the effort or serve as potential barriers to it.  Experience throughout the world on such projects suggests that identifying the stakeholders  and their motivations and involving them appropriately throughout the initiative is critical to the success of such projects.



Consistent with other group efforts, stakeholders and their roles vary throughout the stages of a project: identification of a problem; needs assessment, evaluating alternatives, implementation, and ongoing evaluation.  Perhaps somewhat different from many other collaborative efforts is the variety of potential stakeholder groups.  This variety stems from the complexity of the healthcare system, the penetration of  the telecommunications industry into healthcare, and recognition that consumers and patients are stakeholders as well. 	



Joint investment and development involving users, governments, academic and financing institutions and agencies, technical cooperation agencies and industry interests are seen as necessary . Partnerships with the informatics industry is quite fundamental and, in the case of general tools, the industry practically drives “the needs and the solutions”, to which they refer to as “the market”.  Outside the realm of general tools and applications, there are clear indications that the industry seeks to be influenced by leading organizations in differing sectors as to what are the desirable features, levels of sophistication and price ranges, needed to meet specific requirements. A concerted effort is needed to secure a clearly defined and specified partnership with the informatics and Telematics industry, at the global and national levels, aimed at appropriate and cost-effective tools.





2.5.1.	Multiple Stakeholders in the Health Informatics Environment



There is a recognized need for cooperation among all the stakeholders. Public and private stakeholders include payers, providers (individual health professionals and healthcare organizations), developers, individuals (including patients), researchers, communities and governments at the local, regional and national levels.  Each group has special interests, needs, circumstances surrounding their interests and motivations that must be considered during every stage of the process.  In all cases it is essential that those involved act on the fundamental principle that the primary stakeholders are individuals and their communities.	



The Presidential Declaration that followed the 1994 Summit of the Americas made clear that all countries of the Americas have a common stake in improving access to and delivery of healthcare through communications and information technology.  Efforts involving PAHO in fulfilling that mandate will necessarily concentrate on public health, but must involve both the public and private sectors to have significant impact on the health of individuals and communities.  The challenge is to convince a broader and potentially more skeptical audience that Health Informatics is indeed a key to a healthy future for the Americas.    



The Pan American Health Organization  is uniquely positioned to assist in the development of projects and in bringing together the different stakeholders. However, there are challenges that must be met and issues that must be addressed. These are discussed throughout the remainder of this Preliminary Report.





2.5.2.	Stakeholder Challenges



Different stakeholders invariably are operating from different frameworks and have different goals. This means that projects in which multiple stakeholders have a vested interest may be difficult to control. Management of multiple stakeholders has proven to be a formidable task in most human endeavors, especially since stakeholders can often have competing agendas and objectives.  For example, the goal of the client is to regain his health at any cost; the goal of the provider of clinical care may be to heal the patient using the locally available most effective, and not necessarily the most cost-effective treatment; while the goal of the payer may be to save money. In this example, getting these three stakeholders to agree on diagnostic and therapeutic modalities may not be easy. A broader perspective of key groups of stakeholders and possible goals within a Health Informatics environment are shown in Table 1. Coordinating efforts across these multiple stakeholders will be even more difficult. 



               TABLE 1   Stakeholder Groups and Possible Goals for Participating in

                                         Health Informatics Projects  



Stakeholder Group�Possible Reason For Participation ��Governments (local, regional, national)�Political pressure, social demand

Improve health and health status of individuals and communities��Public Healthcare Organizations�Maximize services given limited resources��Healthcare Professionals�Optimize quality��Private Institutions�Competitive advantage��Population/Individuals�Access and quality��Industry suppliers�Market share; profit��Other Entities (e.g.; Banks)�Image���



	The Figure 2, shows that when the information infrastructure is incorporated into management of stakeholders in healthcare, the potential list of stakeholders reaches out from the traditional healthcare system into other arenas. Information and telecommunications specialists and organizations may  be stakeholders. Regulators of telecommunications and of health services and products may be stakeholders. The telecommunications industry as a whole is certainly a potential stakeholder. Figure 2 also highlights the complex role of coordinating multiple stakeholders in this environment.  System components, unique circumstances, products to be delivered and the infrastructure must be considered in this intricate equation.    
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                                                                              Figure 2.
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                                                                            Figure 3.

                                        Complementary Perspectives Among Various Stakeholders



Bringing any good idea to reality always involve challenges. It has been pointed out that multiple stakeholders with competing goals add complexity to the task of coordination. On the other hand, recognition of the complementary perspectives that exist among stakeholders can ease that task. This is shown in Figure 3, that renders complementary perspectives among four of the many possible stakeholder groups relevant to Health Informatics.



With offices in each country of the Region, PAHO has the capability to identify and coordinate health information projects and work with multiple stakeholders. In fact, PAHO has built upon these strategic advantages in former and current projects outside of the Health Informatics arena. PAHO has been able to identify realistic needs within each country,  present opportunities to key players so that all could share a common understanding of the value of a project, and has been able to assure coordination of and continuity of projects.  These skills will be invaluable in Health Informatics projects as they develop within the Region. 





3. BRIEF ANALYSIS OF CURRENT PROBLEMS AND TRENDS



Based upon an analysis of data in the PAHO source Health Conditions in the Americas, 1994 Edition, each country within Latin America and the Caribbean is distinctly different from the other countries of this region.  For example, Table 2 shows data that indicates significant disparities  in the health system and health system indicators across the region.  Variations are shown across three main groups of countries based upon adjusted gross national product. (See Appendix C for the listing of countries in the three groups.) 





3.1.	Wide Variations among Countries



The observed variations tend to be predictable by wealth and population size. Of the three country groups, Group III predominantly consists of those in the Region with the largest populations, while Group IV and V countries have smaller populations, on average.  Access to healthcare is greatest in Group III countries where also the infant mortality rate is lower. In general, healthcare resources are more available in Group III countries and access to basic infrastructure such as sewage and drinking water is more prevalent.  Finally, the information infrastructure also shows wide variation, with the wealthiest countries having the more fully developed infrastructure compared to the countries in Groups IV and V.  



These wide variances raise valid concerns regarding the development and  implementation of Health Informatics the Region. Chief among these concerns are how to:  



Promote the development of medical and organizational infrastructures 	that will best take advantage of telecommunications and computing;



Foster multi-disciplinary approaches and strategic perspectives required to 	take full advantage of Health Informatics;



Face the variety of needs and implementation environments found in Latin 	America and the Caribbean; and 



Establish policies and market foundations that enable growth of the GII and Health Informatics within and across the Region. 





3.2.	Emerging Trends  



While divergence in health status, health systems and infrastructure present difficulties, several emerging trends related to health and healthcare may present the opportunity for change.  These trends cut across many of the countries in Latin America and the Caribbean and are described in Table 3.



The first eight of these trends emphasize the need for change and improvement in health and healthcare throughout the Region.  For example, persistent poverty and maldistribution of resources suggest that certain populations experience lowered health status just as a result of social problems, not only because of limited access to health systems and healthcare.  Such problems also suggest that improving health and healthcare may require tenacious and persistent efforts.  Nonetheless, these negative trends may provide the window of opportunity for change and for the introduction of telecommunications into the delivery of healthcare.



The last eight trends reflect responses to recognized problems in the health  care systems throughout the Region. They may also be setting a highly appropriate stage for the introduction of Health Informatics. For example, the emergence of health promotion and wellness coincide with the emphasis on information systems applications directed to the prevention of  illness and promotion of healthy behaviors. Decentralization of public health expenditures and management, along with the reorganization of communities and municipalities may help to give rise to localized public health efforts.  These local efforts may be able to more readily develop and test telecommunications infrastructures than larger communities.  



3.3.	Lack of Detailed Infrastructure Information



It should also be noted, however, that the broad generalizations about infrastructure used in the analysis above are far from adequate to assist in making rational and successful choices for populations that tend to be highly dissimilar across the Region. 



In general, “infrastructure” typically means more than the technology; it includes the managerial, economic, financial, legal, social and healthcare systems that need to be in place for the healthcare applications to be successful.  Each is related to and impacts on the other.  Thus, Health Informatics and its dependence on the infrastructure is as intricately related to these systems as is a human to his or her community.   



While all of these systems are crucial, the focus of this Preliminary Report is the “technology infrastructure”.  This more narrowly defined infrastructure includes the telecommunications networks which provide connectivity and the information technologies that enable Health Informatics applications which require the transfer of images, audio/video and textual information.  







TABLE 2     Health System and Infrastructure Indicators for Three Main Groups of

                  Latin American Countries Based Upon Adjusted Gross National Product *

                                                (See Appendix C for Country Group definition)

INDICATORS�GROUP III�GROUP IV�GROUP V��POPULATION�����Average

(Range)�33,394,000

(3-161 million)�6,849,000

(41 thous.-11million)�6,090,000

(4-7 million)��Percent Rural

(Range)�20.5

(7.1-47.5)�39.3 

(24-58.5)�51.3

(37.1-68.4)��Percent Access to Health System

(Range)�84.6

(72-96)�65.4 **

(44-99)�49.6

(34-69)��Infant Mortality Rate Per 1,000 Live Births 

(Range)�27

(12-57)�33.5

(10-51)�62.4

(43-98) �������HEALTHCARE RESOURCES�����MD’s Per 10,000

(Range)�18.3

(10.9-36.8)�11.8

(4.6-43.3)�5.2

(1.6-8.4)��RN’s Per 10,000

(Range)�6.2

(4.2-9.5)�18.7

(1.6-68)***�3.4

(1.3-5.6)��Hospital Beds Per 1,000

(Range)�2.9

(1.0-4.8)�3.5

(1.1-9.2)�1.3

(0.8-2.0)��Percent Public Healthcare Expenditures

(Range)�49.4

(26-76)�47.3

(13-70)�44.6

(26-74)�������INFRASTRUCTURE�����Percent Rural Pop. w/Sewage Access

(Range)�33.9

(13-59)�54.6

(8-100)�29.6

(16-53)��Percent Urban Pop. w/Sewage Access

(Range)�83.5

(55-100)�81.2

(60-100)�73.4

(41-91)��Percent Rural Pop. w/Drinking Water

(Range)�62.7

(17-90)�57

(11-100)�28.8

(16-54)��Percent Urban Pop. w/Drinking Water

(Range)�88.6

(68-100)�85.3

(58-100)�75.8

(38-95)�������INFORMATION TECHNOLOGY **** �����Radios Per 1,000

(Range)�389

(170-681)�349

(65-638)�347

(46-599)��Televisions Per 1,000

(Range)�180

(115-233)�122

(52-207)�57

(5-90)��Telephones Per 1,000

(Range)�107

(68-163)�68

(21-104)�32

(7-55)��Telephone Mainlines Per 1,000

(Range)�84

(63-134)�43

(21-89)�20

(13-26)��Percent Total Households w/Electricity 

(Range)�84

(75-97)�54

(37-90)�33

(25-41)�������

*	Primary sources for this table (except where noted) were: Health Situation in the Americas: Basic Indicators 1995. Health Situation Analysis Program, PAHO and WHO and Health Conditions in the Americas, 1994 Edition, Volumes I and II. Scientific Publication #549, PAHO and WHO.  

**     	Data for the full set of countries in this group were not available.

***    	If the data for Cuba were excluded from this calculation, the average would be 5.37.

**** 	Sources were: (1) Human Development Report 1993, The United Nations Development Programme and

             (2) World Development Report 1994,  Infrastructure for Development, The World Bank. 





TABLE 3    Emerging Trends in Health and Healthcare in Latin America and the Caribbean

____________________________________________________________________________



1.  Economic growth in the presence of poverty.  The Region’s economy is expected to grow over the next decade.  In spite of this growth, the high incidence of poverty is expected to persist. 



2.  Graying of the population.  The population is aging and thus changing its epidemiologic profile.  Chronic diseases, cardiovascular disorders, cancer, etc. have come to the forefront.  



3.  Maldistribution of resources.   Most countries have a maldistribution of resources between  urban and rural areas (healthcare resources are disproportionately concentrated in urban areas).  



4.  Focus on acute inpatient and curative care.   Prevention and primary care have not been the primary focus of health systems throughout the region.  

 

5.  Limited access to healthcare.  Some portion of both rural and urban populations have limited access to appropriate care. 



7.  Difficulties of social security health programs.   The economic, political and social problems of the region have had a negative impact on these programs.  The resulting increase in demands on such programs have been met with a decrease in social expenditures (as percentage of GNP).    



8.  Problems with State organizations.  Problems within current centralized institutions which impact on health delivery in countries include lack of: coordination, data and information systems, and plans for investment.  

 

9.  Impact of State reform on social sectors.  As a result of State reforms occurring throughout the region, the relative importance of social sectors (including health) is being redefined as well.  



10.  Engagement in health reform.  Countries are engaged in one of two general stages of reform:   comprehensive reform and plans for on comprehensive reforms. 



11.   Significant decentralization shifts in public spending in healthcare.  As a result of health reform efforts, there has been a reduction in public expenditures for healthcare, a gradual privatization and localization of public services, and a streamlining of public sector employment. 



12.  Development of local health systems.   Leading organizations are encouraging devolution of control of healthcare to the local level, with increase coordination across all sectors of the economy.  Successful decentralization will require transfer of resources to the local level as well. 

  

13.  Efforts to control spending.   Various reforms are being tested as a means to control costs, such as shared risk between public and private providers and establishing benefit packages.  



14.  The emergence of health promotion and education.  These have become important strategies throughout the region to improve the health and health status of their populations.   

    

15.  Health municipalities.  The emphasis on local control, combined with the emergence of health promotion and education, has given rise to the reorganization of health communities.  



16.  Developing health services models.  These recognize the importance of primary care, but take into account developing emphases on health  promotion and community health.  As a result, community health strategies have become a fundamental component of developing models.     

____________________________________________________________________________





3.4.	Appropriate Technology Assessment and Deployment



	The desired level of technical infrastructure is that which would support a group of broad-based and sustainable relevant healthcare applications. Some of the characteristics of sustainable applications include being market-driven, cost-effective and based on needs assessments. Relevancy relates to applications that improve  health status of individuals and increase access to healthcare for the general population.



There is a tremendous potential for improvements in the health sector through the appropriate utilization of telecommunications and information technologies.  However, it should be noted that in many countrie the penetration of basic telephone service and the use of computers  is still very low in general and particularly in the healthcare sector, even though there are several metropolitan areas which have very sophisticated and advanced telecommunications systems and information technologies.



When implementing any recommendations, it is important to base the recommendations on a current country specific situation analysis. Also it is important to note that the national healthcare informatics applications should influence and are influenced by the national and global information infrastructures. To determine the infrastructure that is needed requires a detailed assessment of the healthcare applications and an applications framework.



The applications drive the type of the infrastructure required. The applications that are successful in one part of the world are not necessarily appropriate in Latin America and the Caribbean. There is a large repository of types of applications that could be used in healthcare and this experience base is increasing rapidly worldwide. The applications fall into six categories consistent with those used by the World Health Organization (see section 2.1.1.). These categories support various information, tools, and resources that become application upon which an integrated health system depends. Such a system provides the communication flow between and among healthcare providers, administrators and users.



A few examples of these applications are: the collection of prevalence statistics on diseases in the region; utilization management opportunities; electronic patient records; decision support systems; reference databases for providers and the general population; continuing medical education opportunities;  provider/provider and provider/patient consultations; and information about benefits and programs available within the region.

 

Healthcare outcomes that result from the use of telecommunications and information technology in healthcare need to be measured and evaluation criteria need to be developed.  Because of the newness of these technologies and the health-related applications, experience is still building.   



There are several  technological considerations  which may affect infrastructure choices. These include: Health Informatics/Telemedicine network architecture should take into account multiple service providers both regulated and unregulated; open architecture (includes appropriate interconnection agreements); wireline and wireless telecommunications technology advances; advances in information technologies (includes network computers) and Telemedicine equipment; obsolescence in the choice of technologies for both equipment and networks; and infrastructure costs and affordable tariff structures (includes subsidies for public services (e.g., healthcare and education). 





3.5.	User Education and Training



Training of the recipients of healthcare services (individuals, families, and communities), healthcare professionals and administrators is critical to the development process. The general public, decision makers and healthcare providers need to be comfortable with the use of the technologies for successful implementation. Literacy, as well as computer literacy,  can be a major issue affecting implementation and effective utilization. Access to computers as well as general awareness of available benefits is equally critical to successful development of programs and analysis of outcomes and effectiveness.



Disseminating information to both the administration, the healthcare community and the general public about available services could have a major impact on the development and success of the Health Informatics projects. The Internet may provides tools for implementing numerous healthcare applications and its usage is increasing dramatically.





3.6.	Policies and Financing



To make decisions on the healthcare information infrastructure choices requires a national health information policy and strategy.  This should take into account various attributes such as the structure of the healthcare system, healthcare reforms, user information requirements, consumer protection (e.g., privacy/confidentiality), and coordination with the private sector.  Also, the infrastructure decisions should involve both the private sector (financial institutions, telecommunications service providers, information technology vendors) and public sectors (e.g., health, education, and economic ministries, telecommunications administrations).  The coordination of the activities of the various stakeholders is instrumental to a successful development process.



Over the past two and a half years, the Health Information Infrastructure (HII) Consortium (a group made up of 110 U.S. based and multinational institutions) has identified approximately 25 policy and marketplace development factors crucial to the fully enabled health information infrastructure. Some of the factors identified as being most important for the U.S. environment hold true for other countries as well: security and privacy;  cross-boundary provision of telehealth services; interoperable infrastructure; online content liability;  appropriate medical device laws and the need for awareness campaigns directed to the public, professionals, and policy makers.



Other policy issues are similar but not identical to HII policies being considered in advanced information-rich economies throughout Europe, Asia, and the Pacific Regions. However, when considering health concerns arising at the global level, there is a need to build policies and elements of the health information infrastructure that extend beyond the health informatics marketplaces of the developed and rapidly developing world.



To build and improve the infrastructure requires large amounts of capital.  Financing is a major issue to be addressed.  It may be difficult to assess socio-economic benefits that accrue from investments in the information infrastructure needed to support healthcare applications. Financial loans from international funding agencies and health ministries need to be encouraged.  





3.7.	Standards



The adoption of common standards is a must for cost-effective exchange of information between individuals, groups and systems.  Despite progress in recent years, the lack of standards remains a hinfrance to technical development, and an obstacle to extensive national and international collaboration in Health Informatics.  



The problems of standards in Health Informatics stem from political, commercial and technical differences, and could be grouped into these four main issues, starting with where there is acute disagreement and ending with where there is relatively lesser disagreement and thus the most progress:



Differing concepts of what is Health Informatics or its component areas, for example, what is Nursing Informatics;



Differing semantics, including terminology, coding schemes and codes;



Differing approaches, e.g.,  to safeguarding the security and confidentiality of patient-specific medical data;



Differing syntax, e.g. the format of messages to be exchanged; and



Differing communications protocols.



The above issues are being addressed on many fronts, by international and regional standards organizations, and in consultations between professional groups and the computing industry - with a few, slow but sure improvements.





3.8.	Legislation



Nearly all aspects of health professions, in virtually every country, are regulated by a system of laws and regulations intended to safeguard the interests and concerns of the healthcare consumers and to protect the profession and its individual practitioners.  A substantial proportion of the existing legislation is geared to the hospital setting, and the guidelines developed to bring about regulatory changes, in certain areas, do not explicitly refer to informatics per se.  For example, it has been suggested that the legal requirement for the manual record keeping of professional practice is a key contributor to the slow progress in Health Informatics.  The consideration of the legislation gaps or obstacles that hinder the growth of, and progress in, using informatics in healthcare need to be accelerated.









4. RECOMMENDED AREAS OF APPLICATION



The expansion of present healthcare systems in order to improve health and healthcare throughout the Region is expected to pose, in each country,  a systems delivery problem of considerable difficulty. Health Informatics offers feasible solutions to many delivery problems. 



Health Informatics has the potential to: encourage greater cooperation among providers; contribute to greater and easier access by providers to the knowledge and data recording tools of their professions; enhance the ability by individuals to be informed participants in decisions affecting their health;  gather and process high data volumes and provide analytical  tools to community groups and government agencies seeking to plan health delivery.  



One of the challenges we presently face in properly building out Health Informatics applications is that many developers are only proposing to use the new information technologies to provide traditional approaches to healthcare more efficiently. Whereas, the greatest contributions are likely to be in applications that could never have been conceived of, let alone be implemented, without advanced information technologies. Personal health information systems, population health, system coordination applications, and community networks hold extraordinary promise of helping us address the underlying factors determining health and disease that today remain largely unaccounted for. It is probably in those newer, more transformative elements of the health information infrastructure that we will find the greatest contributions to preventing and managing the macro health challenges of the early 21st century.



Certain aspects of Health Informatics, such as high bandwidth real-time video consultations, have a high appeal to the imagination; and these tools are indeed very valuable, when called for and when financially and technically feasible. But they are only some among the many components of Health Informatics. There is a great deal of potential for application in relatively less expensive low and medium bandwidth applications. Having high and low bandwidth alternatives available means that a  country can adopt that portion of the Health Informatics tool set that best fits its needs and capabilities. Thus, the role, and the economic justification of Health Informatics is that it is a fundamental enabler in a nation’s effective use if its resources to bring a high quality, longitudinal, individual-oriented, program of wellness and health care to all of its citizens. 



Using the framework for categorizing the six types of health data and information described in section 2.1.1. of this report, various applications of health informatics and some of the requirements needed to deliver them to their appropriate users are described.  It should be noted, however, that the applications and data categorized within one type of information are by no means discrete and independent of data and applications available in the other types.  These six types of information reflect complex sociological, physical, health, and administrative systems; thus the data gathered from them will be just as complex and invariably interrelated.  Furthermore, development and implementation of these applications will require extensive resources and buy-in from multiple stakeholder groups, as discussed in section 2.6. 











4.1.  	Surveillance and Epidemiological Information

	

This type of information includes data on the patterns and trends of diseases and related healthcare measures. While it is collected at the level of the individual, the power in this type of information is aggregating it up to the level of a community.  A  “community” can  be a geographical and political unit, such as a town, a city, a county, or a state.  But it can also be organized along other lines:  a group of people served by the same hospital or clinic, a group of people with a common disease, a group of people affected by a common environmental problem or a group of people in the same socioeconomic group.



Barriers to developing and implementing systems that collect this type of data include:



Professional resistance to an expanded role of the consumer;



Functional literacy;



Language limitations in consumer information;



Lack of infrastructure to deliver electronic information;



Lack of  complete analysis and evaluation on current infrastructure on a country-by-country basis;



Lack of financial resources; and 



Multiple stakeholders with conflicting objectives.





4.1.1.	Community Oriented Networks



Health interventions can occur by systematically enabling individuals and communities to control preventatively the cognitive, social and environmental preconditions of health and enabling them to exercise their right to contribute to management decisions in healthcare as a counterpoise and complement to supply management by providers.



To support this change or perspective, we need a comprehensive set of tools responsive to and usable by individuals, providing data, knowledge and analytical capability to enable them to have better input to healthcare decisions for themselves and for their communities. The set of tools should help “community groups” at several levels: official government or institutional provider policy-making organizations, unofficial grass-roots organizations, or simply small groups of individuals seeking to make an informed input into policy decisions.



Greater emphasis must be made on establishing  common core minimal datasets and common principles of interoperability and interconnectivity, so that data can be collected at the local level and aggregated and disaggregated from the neighborhood to the city, the city to the national level, and the national level to a global level. As a result, data-rich geographic information systems and simulation systems embedded in the World-Wide Web can be developed to monitor and avert social and health crises in vulnerable communities and regional areas. The Healthy Cities Movement, which started in 1985 and now is 2500 cities strong world-wide, provides a useful mechanism for the growth of health communications hubs based upon health communications toolsets globally.





4.1.2.   Population Data Structures



Many government bodies need aggregate data to support systems planning across all types of communities.  Essential tools for this function are geographic information systems (GIS), complex adaptive system (CAS) modeling tools, decision support and influence diagrams, and a variety of mathematical, statistical and economic tools. Similar tools can enable governments to assess the impact of economic, social, and environmental conditions on the health of its communities. Satellite data may be an important additional means of gathering relevant data.





4.2.  	Personal and Community Information 



This type of data or information includes  provision of health-related data and information directly to the general public. We may be more familiar with a particular aspect of this type of  information which is delivered at the community level in the form of public information announcements. Those public service announcements generally provide broad-based information, such as “smoking is not good for your health” or “do not consume alcohol if you are pregnant.”  



Computer applications and electronic networks are making it easier to deliver a much broader array of health data and information directly to the individual. This form of information communication is increasingly becoming customized - individualized to the needs, risks, lifestyle and health status of an individual.   



Barriers to the adoption and implementation of  systems that provide information to individuals and the public-at-large include:



Functional literacy;



Computer literacy;



Access to electronic networks;



Lack of understanding among researchers, developers and educators about the critical links between knowledge, attitudes and risk behaviors (KABs);



Lack of evaluation of efficacy and efficiency of computer-based health applications;



Professional and politically-motivated resistance to the expanded role of the individual;



Multiple stakeholders; and



Inadequate privacy and confidentiality standards.



The availability of medical information is changing the role of the individual from “patient” to “partner” in healthcare. Even now, the consumer demand for information about medical treatments and procedures is rapidly growing. Personal health information systems are needed to provide information in three areas: health promotion, medical selfcare, and decision support for clinical decisions made jointly by patients and their doctors.



Health promotion information is needed to help those who wish to be successful in changing to healthy habits. Medical selfcare information and education are needed to help people better manage health problems at home both with and without support from their physicians.  Decision support information is needed to help people and their physicians reach better clinical decisions which reflect both the patient’s medical condition and the patient’s values and preferences regarding treatment options.



The delivery of personal health information systems can include print, phone-based and electronic/online media. Medical selfcare handbooks can provide for a base level of reliable information on what to do at home and when to call a doctor. Call centers, staffed by informatics trained nurses or other professionals can reach most of the population in response to needs that are identified by individuals either with or without the help of printed materials.  Finally, in-depth, scientifically valid information on all health problems can be made available to families through Web sites or community-based work stations. 





4.3.	Management Information 



They provide data and information for the day-to-day management needs and for planning, programming, budgeting, service operation, monitoring and evaluation of health and clinical care services and facilities. Barriers to the development and implementation of administrative systems include: 



Many countries have more than one healthcare system with incompatible 				administrative information systems;



Lack of education in the use of computers and telecommunication systems;



Lack of pertinent information on current health care system organization;



Lack of pertinent information on infrastructure;



The potential for the use of administrative information for political purposes;



The lack of continuity of policies and objectives during government transitions; and



Input errors and incomplete data render the results less useful.





 4.3.1.	Administrative Data Systems



There is a need to improve the collection and use of data for use in administrative decision–making at all levels (local, regional  and central) for each country in the Region. Besides systems to support the day-to-day operational transactions of health services,  health managers and government bodies need aggregate population data and data on individuals to manage and regulate care delivery under existing systems. The providers, particularly institutional providers, need access to the same data in order to assess their own performance. Consumers and community groups, and also employers if they purchase care for their employees, also need this data. All groups will need appropriate analytical and assessment software.



Administrative information systems enable the exchange of electronic unified claims form and other forms of electronic data interchange and electronic transaction services for health care administrative transactions and inventorying. Significant resources are already beginning to be saved in the United States and Europe through the adoption of these systems. Data collection systems should be compatible so that interregional comparisons can be made and to ensure cost efficiency in terms of technical support. Data should be available rapidly and easily to all interested and authorized network users. Sufficient security is a must.





4.3.2. 	Health System Coordination



Connected, longitudinal care centered around individuals implies systems delivery by the public or by the private sector, or by a mixed system, as suits the individual country.  Responsible bodies need access to the same sorts of population data tools as government regulators and planners. 





4.4.	Clinical Information  



This information supports clinical functions such as diagnosis and treatment. Most of the Telemedicine applications fall into this category. While clinical information has been traditionally in the domain of health care providers - and only health care providers - it is increasingly becoming available to and used by individuals and patients.   Furthermore, there is a need for always accessible, patient–specific medical records that will support continuity of care over time and by different  health professionals. Basic record systems can be enhanced over time with multimedia capabilities.



Telemedicine is already allowing, for example, rural practitioners to more effectively treat patients that would otherwise have to be transferred to urban medical centers where there is a greater aggregation of expertise and technology than in the rural areas. This capability is also being extended to the workers of multinational corporations engaged in business in countries with less developed health systems. 



There are frontier areas of Health Informatics, such as expert and other advanced knowledge-based systems, that once fully established will change the way Medicine is practiced. Although clinical decision support applications have been around for a longtime, pivotal limiting factors for the utilization of direct clinical decision support, continue to be the difficulties in assigning values to clinical data and our still superficial knowledge and uncertainties of the basic mechanisms of health and disease. A major challenge in this new area will be how to systematize and integrate such knowledge into health practice and needs, and to make them available at the point of care. Other areas of great interest include applications of knowledge related to the functioning of human organisms, to the pathogenesis of infirmities and their therapy and the ecology of health conditions and their determinants.



Barriers to the development and adoption of such systems include: 



Limitations related to biomedical knowledge representation;



Input errors and incomplete data render the results less valuable;



Data overload of inappropriate information;



Computing capacity can be insufficient to manage large databases and complex decision-support systems;



Requirement of paper records for legal reasons;



Lack of computer education in medical and nursing schools;



Time required to enter data is longer than traditional;



Physician resistance to guidelines that differ from common practice or prior education;



Lack or inadequate standard protocols; and



Lack of data security.



4.4.1. 	Clinical Information Systems



Ultimately a clinical information system should include a complete Computerized Patient Record (CPR). In the final stages it would have to be in multimedia format, preserving the integrity of the kind of presentation needed for each of its components. It is, however, by no means necessary or appropriate that it reach this level immediately - there are many very useful things that can be done with simple, low bandwidth data.



It must be stressed that for the record to be usable, completeness is less important than that its accessibility and real-time or “near real-time” distribution to all relevant clinical decision points, so that providers and other health professionals can effectively communicate, supervise and collaborate in the quality of an individual patient. As the patient is handed off, each new specialist needs to be able to see the previous stream of comments, decisions, reasons for decisions, care plans, and to be able in turn to collaborate with other providers.  Real-time access may involve teleconferencing over a high bandwidth telelink or high bandwidth Internet connection; or perhaps over a slower, medium bandwidth World Wide Web connection.  However, it might be equally effective and more efficient in the use of the providers’ time to have a much slower data and comments whiteboard over a text only telephone link: this way the providers can interact asynchronously, according to the requirements of their other duties.



Even greater benefits will be achieved in the longer run from home-based telemedicine. Home-based telemedicine allows health professionals to monitor and interact with patients remotely via a system that merges the computer, video and telephone. This often includes telemetry (devices to monitor physiological functions remotely), network functionality, two-way video applications, and data aggregation and analysis. There are already strong indications that these home-based telemedicine services will have a significant impact on the reduction in clinical visits and hospital stays and their associated costs.



Another important consideration in clinical information systems is the standardization of data. There are very many steps, electronic and terminological, of standardization required before the CPR can be shared among diverse providers and also serve the research and systems delivery needs discussed below.  Many of these problems can be obviated by planning standardization in advance. 



In standardization there is a role for multinational cooperation, coordinated by international scientific and technical bodies. However, experience has shown that complete, theoretically ideal, standardization is a task that committees may spend years on and never complete.  Therefore, it is important that useful projects not be held up. It is also clear that different kinds of health delivery operations do have legitimate conceptual differences, according with their very nature, and therefore a better approach sometimes is to allow these differences and to plan for means of translation and inter-operation. We cannot overemphasize that it is not nearly good enough to just have a computerized version of the conventional clinical record.





4.4.2. 	Decision Support Systems



Health providers in any country are a fundamental national resource. A country needs to nurture its providers and we must support providers to do a better job in the face of their increasing workloads, the multiplicity of services that they sometimes need to provide for the same patient at once, and the acceleration of  knowledge production and accumulation worldwide. Technologies that enable initiatives by practitioners and by patients attempting to cope with ongoing processes in the concrete context of individual patients’ lives need to be disseminated. 



One method is by allowing the provider to consult with specialists via telemedicine applications. For economic reasons, however, this may occur less frequently than using information technology directly to support the provider and/or the patient. A great variety of such techniques is currently available, and dogmatism in the choice among them is simply inappropriate: national styles are too divergent; the needs of different types of patients, for example acute versus chronic, are  different; and the need for improvement by innovation too great.





4.5. 	Knowledge and Literature Search and Retrieval 



Literature search an retrieval  includes well established systems that maintain information related to documents, reports, formal publications and “gray” literature.  Knowledge is used to support collecting surveillance, management, personal, community and clinical data and information.  In turn, it would be expected that collected health-related data would eventually be used in some form as “knowledge. In general, there is a need to provide quality, evidence–based information to healthcare professionals through clinical guidelines and access to the medical literature and medical knowledge bases.



Barriers to the applications below which can assist in the development of medical knowledge and understanding include: Barriers�tc "Barriers" \l 5�



Lack of good programs in Spanish and Portuguese languages;



Lack of continuity in programs (similar to the National Library of Medicine on–line systems);



Lack of standards;



Lack of evaluation of health outcomes and development and evaluation of clinical guidelines;



Lack of communication infrastructure to reach isolated populations;



Political instability;



Lack of funding and high cost of bandwidth; and



Need for high end technology.





4.5.1.	Research in Therapeutic Modalities



Nations can learn to view data as a national resource. There is no reason to continue using therapeutic interventions when data exist showing that there are valid alternative possibilities. Therefore, having efficient means of using existing data to decide these questions is a way in which a country can use its resources to help its people.



The essential characteristic that can make data useful to countries seeking to concentrate their efforts on the better care is  keeping accurate records that describe for each patient the decision points and the outcome. Controlled clinical trials are the gold standard of the scientific method for determining which intervention is most appropriate. The paper based technology whereby this is currently done is cumbersome and expensive. Costs could be considerably reduced and thereby the method could be more widely useful, if electronic means were used to support randomization, data collection and data monitoring - a readily available part of the computerized patient record. This would save the high costs associated with separate parallel activities of  abstracting records to paper case report forms, auditing the forms, entering them in an analytic data base, and then edit checking.



Even in diseases where we cannot recruit enough patients to reach a standard of scientific validity, we have an obligation to use the accumulated data in our possession to assign patients to the treatment most likely to help them. Statistical theories of adaptive randomization have been developed that would allow this to be done. Their implementation requires real time access, perhaps by telelink, to a computer program at time of randomization.





4.5.2 	Continuing Medical Education



There is a need to provide high quality, consistent educational programs to update the skills and knowledge of physicians, nurses, and other health professionals to keep pace with the changes in the biomedical sciences.



Undergraduate and graduate medical education standards of curriculum and performance should be available on line to help unify the quality of care.  Continuing medical education should include access to the following information, and should be available in languages of the Region:



Updates and courses on diagnosis and management of diseases;



Standards of care/ practice guidelines;



Reference materials and medical literature;



Announcements of health professional  societies and other technical or scientific meetings;



Information about healthcare system changes in their region;



Health alerts, emergency information;



Pharmacology references (prescribing information and updates, adverse drug reactions, toxidromes);



Information regarding other health issues ( how to counsel patients on AIDS prevention, safety, addictions, obesity, domestic violence); and



Public healthcare data.





4.5.2.	Telemedicine and Continuing Education



The ability to bring remote consultation by specialists is a fundamental means of bringing equal access to care to all citizens. Providers outside of the high visibility centers are often dispirited about the deterioration of their skills and knowledge over time, as the state of medicine advances. Teleconferencing and interactive electronic books are an important method for helping these people to improve themselves and to do a better job for their patients.



It is important that a country find better use for the resources that it already has. Consultations can link up many types of teams including:  



Patient and healthcare provider;



Direct healthcare providers;



Direct healthcare provider and other health technician or professionals;



Health technician and patient; and



Teachers and students in continuing medical education.







5.  	RECOMMENDED ACTIONS



All recommendations are predicated on the strong belief that the introduction and use of market-driven and sustainable health informatics and telematics applications in Latin America and the Caribbean will help to improve health care and health status throughout this region. Furthermore, it is assumed that use of existing infrastructure - health systems, information technology and other resources - will be optimized prior to applications deployment and as a first step towards building a sophisticated technology infrastructure.



It is preferable to apply health care applications to existing technologies than to develop technology to meet the expectations of health care applications.  This is to avoid investment in technology that will not meet needs and to ensure that the infrastructure is scaled to the purposes and policies identified. As an example, assuming that, for the most part, the basic information technology infrastructure is not well-developed, the initial set of applications could be an intelligent telephony network that enables voice communications, electronic mail (message switching), file transfer and dial access to existing packet-switched networks for remote execution and connectivity.  This initial network could then be upgraded as resources become available.  Eventually it could evolve to provide higher speed digital networks and progressively increased capabilities for store-and-forward applications, multimedia applications, video conferencing and interactive video capabilities. 



The following recommendations are offered as a framework for action.  





[a] Evaluate the current infrastructure on a country-by-country basis

	

The current infrastructure especially relevant to this discussion includes the:  health care delivery systems (public and private); the electronic information technology such as phone systems, computers, Internet  availability; and other resources (for example, wealth of the country, ratio of health professionals to the general population and the presence of other resources such as skilled labor). Information on current levels of various components of the infrastructure within a country or region is critical to improving health and health care through the introduction and utilization of health informatics and telematics.  However, this information may be either incomplete or not available. 



Gather data  and analyze on a country-by-country basis to help can help to fill in these  infrastructure gaps.  



Identify high health risk areas and determine their causes.



Using the analysis, provide a coordinated and basic framework on which evaluation and decision making regarding all alternatives can occur.  



Engage all relevant stakeholder groups in the planning, implementation and ongoing use of Health Informatics applications. 





	[b] Share information and involve stakeholders and decision makers



Information on health information systems and on specific projects must be extended to all interested parties. Coordination efforts among stakeholder groups is expected to be difficult, but not impossible.  Involvement of stakeholders in every stage is critical so that applications and programs are sustainable and capable if independent growth. A committed and capable project leader is essential.  In particular, the following steps are recommended.



Provide the catalysts to engagement and cooperation to stakeholders: 



Develop information sources, such as a Web site and use it as an ongoing meeting place that serves as a discussion group to expand the participation of stakeholders.



Develop shared that information could include: technical information, such as the characteristics for both wireline and wireless telecommunications technologies; potential financial resources; healthcare standards; telecommunications standards, etc.



Launch a fellowship program for Health Informatics professionals in the Region.



Reinforce and expand relationships with technology-rich and information-rich organizations.



Use field officers as “mirror organizations” to secure participation of national stakeholders.



Find ways and means for countries to develop and maintain their own Internet sites. 



Disseminate and make available the growing amount of literature and educational materials, increasingly in electronic form.



Support multiple access methods.



Encourage inter-ministerial information exchange and interaction in the development of health information policy and the healthcare infrastructure.



[c] Evaluate costs and benefits of alternative approaches

 

As the costs of infrastructure development and maintenance can be high, and the goal is to develop market-driven and sustainable applications, it is important that costs and benefits are assessed and applications and programs are evaluated on a continuous basis. Attention should be given to the following recommendations.



Evaluate costs and benefits of alternative applications.



Measure programmatic impacts including health status and access to care, economic and other social aspects. 



Establish critical paths and protocols to feed into a continuous improvement process.



Monitor utilization patterns to assure quality care is administered. 



[d] Prioritize projects and programs by their level of complexity, feasibility and cost-benefits, as well as their ability to enhance the overall effectiveness of healthcare systems and improve health status	



Various telecommunications applications can be classified as low, medium or high level according to technological complexity and cost. Each locale should choose appropriate technologies and applications to meet specific and probably unique needs.  An initial cut at these classifications is provided below. In addition to finding innovative ways to use older, existing technologies, we encourage countries to embrace new technologies. 



Low complexity and cost: telephone; fax; radio, audio, television; and some wireless (because it can require very little infrastructure). 



Medium complexity and cost: video; CD ROM; and multimedia.



High complexity and cost: video-conferencing; Internet and Web; intranet; satellite technology; some wireless technology; and store-and-forward technology.





[e] Support the development of small-scale implementation efforts



Small-scale efforts will emphasize the use of community resources and will allow for experimentation and learning to occur among many stakeholders. Furthermore, smaller projects can be corrected more easily mid-stream than can larger projects.  Corrections will be expected if ongoing evaluations occur.  



Support programs that directly involve the public and support ongoing activities.



Concentrate initially on surveillance and data collection through real-time or “near real-time” reporting.  



Link symptom and surveillance reporting to effective ongoing activities (for example, inoculation programs or access programs).























































                                                        APPENDIX  C







                       Latin American and Caribbean Countries in Three  Main Groupings  *

                                         by Adjusted Gross National Product * *



                   ________________________________________________________________________________

�



GROUP III COUNTRIES	GROUP IV COUNTRIES	GROUP V COUNTRIES



_________________________________________________________________________________



Venezuela		Surinam				El Salvador

		    

Uruguay		Saint Vincent and the Grenadines	Bolivia

	    

Mexico			Saint Kitts and Nevis			Honduras

	    

Chile			Ecuador				Nicaragua

	    

Brazil			Jamaica				Haiti

	    

Costa Rica		Paraguay

	    	

Argentina		Peru	

	    

Colombia		Dominican Republic

	    	

	     		Guatemala

	

	     		Cuba

	

________________________________________________________________________________



 *     Countries not included in Table are:



                                   United States and Canada (Group I)

                                   Barbados and Trinidad and Tobago (Group II)



 **    Source for this Table is:  Health Conditions in the Americas, 1994 Edition, 

         Volumes I and II. Scientific Publication #549, PAHO and WHO.  
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