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1. OVERVIEW

What is health information?

Health information has been variously described as the “foundation” for better health, as the “glue” holding the health system together, and as the “oil” keeping the health system running (1). There is however a broad consensus that a strong health information system (HIS) is an integral part of the health system, the operational boundaries of which include:

… all resources, organizations and actors that are involved in the regulation, financing, and provision of actions whose primary intent is to protect, promote or improve health (2, 3).
However, the health information field is complex. On the demand side, there are different users and uses of information – people and patients, communities, service providers, programme managers, policy-makers, providers of funds, global agencies and organizations. All need information on a range of health-measurement areas including mortality and morbidity rates; disease outbreaks; determinants of health (such as nutrition, environment, and socioeconomic status); access, coverage and quality of services; costs and expenditures; and equity. On the supply side, various tools and methods are available including vital registration and census systems; household, facility and district surveys; routine clinic-based data; disease surveillance systems; national health accounts; and modelling.

Unfortunately, supply and demand in the health information field are not currently in equilibrium, with an oversupply of data coexisting with large unmet needs for information. Although many countries now have relatively good data on levels of (and trends in) child mortality, health services coverage, and health determinants, information on adult mortality and cause of death is not generally available. Morbidity too is poorly measured, while the coverage and costs of many interventions are not measured properly, and the information needed to monitor equity is inadequate. In addition, the quality of health information is often highly variable with little standardization across definitions and methodologies, and considerable overlap and duplication. Information dissemination is inconsistent, and the use of information to inform decision-making is weak at all levels of the health-care system.

Renewed interest in health information

The demand for good-quality health information is growing – driven in part by the move towards performance-based resource allocation and by significant increases in the resources for health mobilized in recent years, for example through the Global Fund for HIV/AIDS, TB and Malaria (GFATM). In the context of such global initiatives, reporting requirements for countries are being stepped up, while the frequent monitoring of short-term programme outputs (such as improvements in service provision and the number of people using such services) is now required as part of performance-based disbursement systems. At the same time, enhanced reporting of health outcomes (such as improvements in the quality and length of life) is required to monitor progress towards major international goals such as the Millennium Development Goals (MDGs). However, demands for data emanating from such international and disease-specific initiatives tend to focus on particular indicators and do not necessarily translate into building systems that meet both country-level and international health information needs. The recent upsurge in demand for health information cannot be adequately met at present because there has been insufficient investment in building streamlined health information systems capable of generating data on the full array of health-related issues.

Benefits of investing in health information

Investing in the development of effective health information systems would have multiple benefits and would enable decision-makers at all levels to:

· Detect and control emerging and endemic health problems; monitor progress towards health goals; and promote equity.

· Empower individuals and communities with timely and understandable health-related information; and drive improvements in quality of services.

· Strengthen the evidence base for effective health policies; permit evaluation of scale-up efforts; and enable innovation through research.

· Improve governance; mobilize new resources; and ensure accountability in their use.

The increased demand for health information and the huge potential opportunity to supply it call for an investment in building sustainable national and subnational health information systems. Countries will benefit greatly if such systems are based upon a national plan with a policy framework; core indicators; and data-collection, analysis and dissemination strategies. Such a strategic plan should be specific about how the different tools and methods will be applied and will complement each other; how health information needs will be met at the subnational, national, and global levels; and what kind of investments are needed. A national body will be required to guide and oversee the implementation of the plan with the full participation of stakeholders and users at different levels, and technical experts. International investors in health information should buy in to and support the country strategies.

Strengthening national and subnational health information systems will also require a collaborative effort at the international level. As part of this, the recently launched Health Metrics Network (HMN) described in section 7 will focus upon improving the availability and utilization of sound health information for policy-making and planning, programme monitoring and evaluation, monitoring of international goals, and measuring equity in health. Through collaboration with its many partners, HMN will work to strengthen the capacity of country health information systems to provide high-quality and timely information in a form that is useful for public health work at the national, subnational and global levels. Such a network is necessary to enhance the efficiency and effectiveness of the assistance provided by investors in health information. The standardization and enhancement of methods to assess the quality and application of health information will be invaluable in efforts to measure the real progress in achieving national and global goals in health.

2. WHAT IS A HEALTH INFORMATION SYSTEM?

Definitions of what constitutes a “health information system” abound and although there is no consensus around any specific formulation, it is universally accepted that health information is essential for health decision-making at all levels of the health pyramid. From the level of individual patient care, to the management of specific health programmes through to the policy level where strategic decisions are made information is an integral part of the health pyramid (4, 5, 6, 7). The health information system has been aptly described as “an integrated effort to collect, process, report and use health information and knowledge to influence policy-making, programme action and research” (8).
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Goal of health information systems

What is clear is that health information is much more than the collecting of data. Data have no value in themselves – value and relevance come only when they are analysed, transformed into meaningful information, and used (FIGURE 1).

The ultimate objective of a health information system is to produce information for taking action in the health sector. Performance of such a system should therefore be measured not only on the basis of the quality of data produced, but on evidence of the continued use of these data for improving health systems operations and health status (9).

This principle applies at all levels – at the level of patient care, at the health facility, and at the community, district, national and global levels. A health information system is not a static entity but a process through which health-related data are gathered, shared, analysed, and used for decision-making – information is transformed into knowledge for action. These principles also apply to all countries, whatever the level of income and degree of sophistication of the health system.

Nor are the boundaries of a health information system confined to health – there is a strong interdependence between health information systems and information systems in other sectors. For example, higher levels of female literacy are associated with higher compliance with home treatment for diarrhoea/dehydration in infants; improved sanitation is associated with increased child survival; food and nutrition policies affect the health of children and adults alike. Making links such as these and identifying broad areas of data common to health and other sectors is properly within the responsibility of a health information system.

Within the health sector, different types of information are generated, ranging from data on the management and administration of health services to health system outputs such as coverage and quality of care. Although the health system has a particular interest in health outcomes (such as mortality rates) such data are not always generated through the health sector (see section 3).

Domains of health information

The domains or areas of interest that a health information system should address can be grouped into four main types (FIGURE 2):

· Health determinants – socioeconomic, environmental, behavioural, and genetic factors and the contextual environments within which the health system operates.

· Health system inputs – the structures and processes of the health system (policy and organization, health infrastructure including facilities, human and financial resources, and health information systems.

· Health system outputs – the quality, use and availability of health information and services.

· Health outcomes – mortality, morbidity, disease outbreaks, and health status.
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Health information subsystems

A health information system can be considered to consist of several separate subsystems:

· Disease surveillance and outbreak notification.

· Data generated through household surveys.

· Registration of vital events and censuses (births, deaths and causes of death).

· Data collection based on patient and service records and reporting from community health workers, health workers and health facilities.

· Programme-specific monitoring and evaluation (for example for TB, HIV/AIDS, and EPI).

· Administration and resource management (including budget, personnel, and supplies).

The function of a health information system is to bring together data from all these different subsystems, to share and disseminate them to the many different audiences for health information, and to ensure that health information is used rationally, effectively and efficiently to improve health action. A strong health information system is an essential component of sound programme development and implementation, and is a prerequisite for strategic decision-making – ultimately, it provides the basis upon which improved health outcomes depend. In theory, a health information system consists of a process of gathering, sharing, analysing, and using health-related data for decision-making – information transformed into knowledge for action. In this respect the concept of a system as an entity “formed of parts placed together or adjusted into a regular and connected whole” (10) is key.
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Currently however the different subsystems outlined above rarely interact or are used by disease-specific programmes in different ways (FIGURE 3). As a result different figures are available depending upon the information source used and there is no standard system for ensuring overall consistency and coherent reporting.

There is now growing acknowledgement that health information systems are not functioning as they should and an increasing awareness of widespread dissatisfaction and frustration among both the producers and users of health information. While the problems facing health information systems are most acute in resource-constrained settings, they are by no means limited to the developing world. Reviews of health information systems undertaken in a number of middle-income countries, notably in former transition economies show there are important lessons to be learned from these experiences. Peripheral health workers are frustrated by burdensome demands for data; local sectoral planners and managers are frustrated by competing demands and lack of capacity to respond; national-level planners are frustrated by lack of information relevant to policy and decision-making; and funders (both internal and external) are frustrated because they cannot effectively assess the impact of interventions. A panoply of data-collection systems exists alongside continuing unmet needs for information. There is therefore a growing receptiveness towards the development of strategies to produce more coherent and efficient systems.

3. WHO ARE THE MAIN ACTORS IN THE HEALTH INFORMATION SYSTEM?

A health information system should generate information for different uses by different health system actors. Some of these actors operate at macro-decision level (for example, strategic planning, allocation of resources, and evaluation) while others operate at micro-management level (for example, case management, programme management, administration, and deployment of human resources) as shown in FIGURE 4.
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The kinds of information required by each type of health system actor differ in ways such as degree of reliability, levels of aggregation, levels of detail, and diversity of topics. Given the range of actors involved and the diversity of potential data items, it is imperative that the health information system has the following interlinked characteristics:

· The ability to identify detailed and disaggregated information items useful for decision-making at various levels within the health care system that are also immediately relevant at the level of data collection.

· The ability to screen and channel to central level only what is most essential and detailed enough for strategic decision-making and policy analysis.

3.1: Producers of health information

Health sector

The health sector is the primary supplier of health information. It is responsible for information generated through disease surveillance and response efforts designed to provide early warning of disease outbreaks (such as polio, Ebola, and SARS); to  illustrate patterns of chronic disease spread (such as HIV/AIDS or cancer); and to produce information relating individual risk behaviours to health outcomes (for example smoking and cardiovascular diseases).

Data related to the performance of health services, to the management of resources for health, and to the policy and legal framework relevant to health are also largely generated through the health sector. Information about the quantity, distribution, reach and quality of health information and service provision, on the resources needed to provide those services, and on the use of information and services by the population can be generated through routine health management information systems (HMIS).

Within the health sector, there are multiple producers of health information and while the public health authorities may be primary (particularly with regard to information for public health policy-making) information from the private for-profit and non-profit sectors is also key to an effective health information system. In many settings, health insurance systems are primary producers of data on patterns of disease and health care use. Employers too are also important potential producers of health information. Other branches of industry, such as the pharmaceutical sector, are both producers and consumers of health information. It is rarely evident that the information that can be derived in these ways is linked to the national health information system.

Other sectors

The health sector is also a consumer of information generated by actors external to health. In many settings, the primary data producer for the ultimate health outcome (mortality) is not the health sector. Instead, data on vital events such as births, deaths and sex and age patterns of mortality, are produced through the census and the civil registration system, often under the overall responsibility of ministries of the interior or planning and national statistics offices. On the other hand, the health sector has to work closely with the civil registration authorities to generate information on patterns of causes of death because attribution of cause of death is generally the responsibility of health care professionals. Health-related information may also be produced by local and municipal authorities.

Information on resources allocated and consumed for health generally derive from departments of finance and planning, and resource flows to the health sector can be extracted from national accounts where these are available.

Surveys, research, and communities

In some settings departments of national statistics are primary producers of health information derived from household surveys – often the sole source of population-based information on the use of health services or health-related behaviours. Although the increasing frequency of poverty monitoring, household budget surveys and household living standards surveys can provide useful health-related data down to provincial level, they are rarely used by health information systems. Household surveys are of particular importance in settings where vital registration is incomplete (which is the case in most developing countries) and may be the sole source of population-based information on important health outcomes such as infant mortality.

Other important producers of health information are academic and research institutions, often supported by external funding. Researchers may develop new tools and methods for assessing different aspects of health and can play a major role in the evaluation of health interventions.

Frequently neglected sources of health information are communities and advocacy groups. Communities can play a major role in gathering information on disease surveillance, births and deaths, environmental issues, follow-up of patients, patterns of health-seeking behaviour and perceptions of health services. Although the information they produce may be considered non-representative or incomplete, and may be limited to qualitative information rather than quantitative statistics, it should be considered a potentially important component of the health information system. The importance of qualitative information, such as stakeholder opinions and perceptions, should not be neglected in health information systems.

3.2: Users of health information

At each level of the health care system, users of health information have differing needs and use information in different ways. At the most basic level of client–health worker interactions, patient records are a vital source of information, whose utility is not confined to the individual level. Record reviews can be used to ascertain the extent of conformity with agreed norms and standards of care. Confidential enquiries and facility-based audits review provider practices in order to determine to what extent care could be improved and the degree to which deaths were avoidable and the potential policy implications of such avoidable factors.

At the facility level, managers need information on patient profiles, patterns of admissions and discharges, length of hospital stay, use of medicines and equipment, deployment of different categories of health care workers and ancillary staff, costs and income. At district level, planners and managers use this information and data on locally relevant population profiles and risk factors in decision-making regarding allocation of resources to different facilities. Within the public health sector, such information is transmitted upwards through district and provincial levels to the national level where basic resource allocation decisions are made. More problematic is the extent of such reporting by the private sector – unless there is a strong regulatory framework within which the private sector operates, it is unlikely that such information will be transmitted to the planning authorities.

Although the health information generated through the reporting of routine activities by health care facilities and health care workers provides important and useful information on the activities of the health system, this is insufficient for strategic decision-making regarding the allocation of health resources. Decision-makers need information not only about service activities and users of services, but also about those who for whatever reason do not use the services. This information is generally harder to come by than routine service statistics. Health care facilities may undertake special studies of their catchment populations in order to ascertain demand or need for information and services. More often, such information is derived from household surveys in which people are asked direct questions about their perceived need for and use of health care services. The major advantage of using household surveys for such information is that it is possible to obtain socioeconomically stratified information on use of all types of service, including the private sector (modern, private-for-profit, private, non-profit, traditional providers, social marketing outlets, pharmacies, etc.). An important disadvantage, however, is that household surveys are generally undertaken at national level and for reasons of costs, sample sizes are generally insufficient to permit detailed analysis at the district level (see section 4).

When making strategic health sector decisions, national level authorities use health-related information from sources such as routine service statistics, household surveys, vital registration, census, national accounts, and education and employment data (particularly with regard to the production and availability of human resources for health). One visible manifestation of this process is the reporting at national level of progress towards national health-related goals such as reductions in child mortality or reduced disease transmission.

National authorities also report health-related information to international bodies such as the United Nations. Increasing interest in the performance of national health systems has been stimulated by the goals-oriented international conferences of the 1990s, summarized in the Millennium Development Goals, endorsed by 189 heads of state and government in 2000. The progress made by countries towards these and similar goals is of interest to donor agencies and governments desirous of tracking the extent to which external assistance produces tangible results in terms of improved health.

This rapid overview of the different users of health information at different levels demonstrates three important principles:

· Different types of health-related data are needed at different levels of the health care pyramid – not all items of information need to be reported at every level.

· Those working at the periphery, closest to patient management, need more detailed information on clients seen and services provided than those working at the central level.

· In order to avoid overburdening health care workers at the peripheral level, managers and planners should consider carefully what type of data should be generated at each level, bearing in mind that to the extent possible, those collecting and transmitting data upwards through the system need to understand and appreciate why the data are required.

As discussed below, one important finding in most reviews and assessments of national health information systems is that the links between suppliers/producers, consumers and users of different types of health information are weak.

4. WHAT TOOLS AND METHODS ARE USED BY HEALTH INFORMATION SYSTEMS?

Data-collection methods

Just as there are different producers and users of health-related information, there are also many different tools and methodologies for its generation, including:

· routine (service-based) health information, including medical records;

· vital registration, births, deaths, and causes of death;

· census;

· disease surveillance;

· facility and household surveys;

· modelling and estimates; and

· national health accounts.

The reach of these tools across the health pyramid varies considerably (FIGURE 5). Censuses and vital registration systems theoretically cover all levels and should provide the most basic information that a health information system needs – numbers of births and deaths, and causes of death. In practice, however, few developing countries have comprehensive vital registration systems and fewer still have ways of medically certifying causes of death. Censuses provide complete information on population numbers and location but take place only occasionally and provide only limited information on mortality patterns.

Disease surveillance systems generally cover all levels of the health pyramid, from the community or facility through to the national or, indeed, the global levels. Specified sources of data include health facility records, laboratory reports, case reports, and surveys, all of which are used to identify disease outbreaks, monitor trends in events of public health significance, identify the characteristics of those infected (such as age, sex, and location), and produce mapping of disease incidence. Whereas the reach of such surveillance systems is deep, covering all levels of the health care system, the scope is considerably narrower than that of health information systems as a whole.

Routine health information systems or service statistics, on the other hand, comprise a very broad range of health data including health system inputs, processes, and outcomes, as well as facility-based mortality, morbidity and health status. As already noted, such information is generated primarily for use in patient or facility management and much of the data collected are not intended to be used at higher levels of the system. In recent years, many countries have sought to limit the amount of data that must be transmitted up through the system from the periphery through the routine system in order to lessen the burden of reporting on hard-pressed health care workers.
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Service-based statistics suffer from the absence of denominator data so that computation of population-based rates and ratios can be problematic. In order to address this, it is standard practice for health care planners to compute rates using population-based data generated from vital events registers, censuses and household surveys. These can be invaluable sources of information when maintained up-to-date. In general, cost considerations and sample-size restrictions limit the peripheral reach of household surveys to the provincial level, occasionally to the district level. At national level, however, surveys are used extensively for national and international databases, for modelling estimates and projections of child mortality, AIDS, malaria and other diseases, for policy-making, programme planning and evaluation, and for monitoring progress towards major international health goals. Whereas in the past, surveys have tended to focus on respondent’s answers regarding health events and health-related behaviours, more recently there has been increasing interest in the potential of household surveys to generate health-outcome measures through biological and clinical data collection (health examination surveys). Concerns have been expressed that there is over-reliance on such surveys to generate data that could be produced more cost-effectively and sustainably through routine service statistics or sentinel approaches. The use of surveys is usually confined to those areas of health information that cannot be generated through alternative, cheaper mechanisms.

Many developing countries do not have comprehensive vital registration systems in place – either the coverage of vital events is incomplete (especially in rural areas) or the cause of death attribution is inadequate, or both. Clearly, the costs of setting up and maintaining functioning vital registration systems are significant, and cannot be borne by the health sector alone even though it is a key user of the information generated. In the last decade there has been an increase in the use of alternative and innovative data-collection techniques that meet key health information needs at a fraction of the costs of comprehensive vital registration systems. These methods include continuous demographic and mortality surveillance of defined geographic populations, including the use of verbal autopsies and validated income poverty measurement tools that are integrated into systems of local government (for example, the INDEPTH network). Another approach has been sentinel or sample registration. Refining demographic and mortality surveillance methods and integrating them with sample registration systems offers an opportunity to create a reliable, sustainable and cost-effective component of the information system.

Modelling

One important though under-used tool for generating health-related information is modelling. This has generally been used at the national and global levels in order to generate estimates when direct data are inadequate or missing. Models have been used to estimate life tables in areas where vital registration systems do not achieve high rates of coverage. Estimates of the incidence or prevalence of diseases are increasingly derived from modelling. Models have also been developed to estimate national burdens of disease (in DALYs by cause); to estimate healthy life expectancy (HALE) by age and sex; and for specific diseases such as HIV/AIDS, TB and malaria. Recently, there has been an increase in interest in the use of modelling approaches to provide estimates for local areas, including districts. This includes the calculation of DALYs based on subnational vital registration data, the estimation of health indicators for districts that are not included in national surveys, estimation based on incomplete data sets, and the application of spatial analysis methods. During the design of health information systems in countries the potential of and need for model-based estimates must be taken into account and integrated into the system. There is also a need to consider other issues such as the likely data requirements, the extent to which subnational estimates are possible for the different kinds of health indicators, and the required frequency of data collection.

5. EXPERIENCE IN NATIONAL HEALTH INFORMATION SYSTEMS

5.1: Organizational framework

Although there is general agreement on the broad purpose and functions of a national health information system, practices within countries vary widely. A recent review of evaluations of national health information systems (11) and reports of national experiences in several countries (12) indicate various organizational patterns of health information systems, reflecting widely different historical experiences and systems of government. In some settings, a highly centralized, rigid and unresponsive health information system collects vast quantities of data, only a small proportion of which is used to manage performance, generally through punitive measures. Elsewhere, health information systems have developed in a chaotic and unplanned way, resulting in duplication and overlap coupled with gaps in information on important health topics. In many developing countries, external donors have introduced partial health information systems designed to meet their own particular needs for accountability – the uncoordinated manner in which such donor-driven information systems have evolved for different programmes resulting in duplication of data collection and data sets.

The burgeoning interest in monitoring and evaluation has had a positive impact on the perception of the need for a clear policy and organizational framework for health information. However, countries with an articulated government policy on health information systems are in the minority, and in most countries such systems do not exist as a clearly defined entity but as highly fragmented and uncoordinated parallel subsystems (FIGURE 6). As indicated by the arrows, information flow is generally exclusively upwards (from the periphery to the centre). In addition, the information channels in different parts of the system (such as statistics departments, public and private health sectors, and other sectors) are generally weak, as indicated by the dotted lines. Finally, there is little horizontal transmission of information between actors and consumers at the same level of the system, for example between communities and facilities, or between different programmes.

Such fragmented and often disease-specific reporting flows inevitably lead to further problems. For example, separate data flows may exist in parallel for general ministry of health reports, for surveillance and epidemiological reporting, for monitoring of specific disease-focused programmes, and for reporting by statistical agencies. One unfortunate result of the predominantly upward flow of information through several channels (with long time lags between data generation and data reporting) is that by the time data reach decision-makers, they are often out of date or too aggregated for useful feedback to peripheral levels. The advent of information technology and the use of electronic data transmission are often presented as a solution to this problem but their reach is currently restricted in most developing countries to the district level and higher. Within health care facilities themselves, computers are not generally available or connected.
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5.2: Information system processes

Too often, government policies are weak and donors tend to dominate – while demanding more and better data for their for their own reporting purposes. Such data are seldom relevant or used at the national level. Several donors operate their own monitoring systems because of constraints in the national systems. Health care workers find themselves having to report similar information to several different donors or programmes, though generally in different formats. This results in a lack of clarity and accountability regarding available resources, both human and financial.

Even within ministries of health, there is poor sharing and coordination of data and information from and between different departments, and duplication of data-generation efforts often due to external pressures. The efforts of different units involved in the production of health information are uncoordinated and unlinked and mandates are weak or non-existent. Inevitably, as a consequence, there is little attention given to meeting the human-resource needs in the form of suitably skilled and motivated health information officers. Much of the health information system relies on the inputs of primary providers of health care who often feel that the burdensome reporting requirements distract them from their primary responsibility of patient care. The health information staff that are available often receive low remuneration and experience poor employment and promotion conditions, with inadequate access to training. Even at higher levels of the system, health planners and managers receive little or no training in statistics, epidemiology or the use of information for planning and management.

On the other hand, there is evidence that a shortage of financial resources for health information is not always a major bottleneck, though this is less related to the availability of core funding than to the interest of donors. However, the level of external donor funding varies between countries and over time, creating problems of sustainability.

In recent years there has been a significant increase in the availability of computers for storing, transmitting and presenting health information. However, although computers exist and function well at the district and national levels, they are seldom used systematically to analyse data or for electronic communication. In addition, some countries have adopted technology-driven systems that they cannot afford to maintain and do not have the expertise to manage. One important finding from several studies is that the introduction of technology is not necessarily the answer to a weak health information system. Where the will and capacity to manage paper-based systems exists, the introduction of computers is likely to be well managed and fruitful. In the absence of such a supportive environment, computers alone do not provide the solution.

5.3: Data quantity and quality

In addition to the above-mentioned organizational fragmentation (see FIGURE 6) and poorly coordinated processes there is also an absence of guidance on what data items should be included in health information systems and where responsibility lies for producing them. Few countries have undertaken systematic reviews, involving all stakeholders, of their health information needs and minimum data requirements. There is little standardization of the indicators, targets or tools to be used, too much information is collected, and it is poorly analysed, not easily comparable and often not used. There is data overload, especially at peripheral levels, and major problems with the quality and use of information for decision-making. Those tasked with collecting and reporting data often cite a lack of relevance of the multitude of data collected, the limited capacity of facility and district staff in data collection and analysis, and the often limited decision-making power at district level. There are too many forms to fill in at the facility or district level, with the same person often reporting similar information to several recipients but in slightly different formats. Ironically, juxtaposed with this information overload is an almost total absence of information from some key players in health, notably the private sector. The huge volumes of data collected also impinge upon data quality and reliability. It is a common complaint that data are inaccurate because of poor diagnostic tools, inaccurate classification and coding of diseases, and inadequate validation procedures.

As also outlined above, the upward flow of information appears to be associated with an absence of data analysis and use, particularly at the lower levels where the data originate. Data are provided by the lower levels of the system and most often analysed at the top of the pyramid – if analysed at all. The information system seems to stop at the stage of data production – diligent recording and reporting of health data is associated with weak analysis and comments on the findings. This is most striking in the context of decentralization which increases the demand for data for decision-making at the district level but which has not been accompanied by an increase in the capacity to analyse and use information effectively. Indeed, in some settings, decentralization has resulted in the weakening of the health information system due to lack of central guidance and monitoring.

The lack of analytical capacity is matched by weaknesses in the presentation of information to different constituencies. And this links to a major constraint identified in most settings, namely the lack of use of collected data and information. The reasons for this are manifold but seldom clearly identified. Although information is only one component of the decision-making process, it should be seen as fundamental to the decision-making process but currently it seems to take second or third place to political and other non-informational factors (FIGURE 7).
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5.4: Health information and health reform

Recent health sector reform has not generally been accompanied by serious efforts to strengthen health information systems. As a result, the health information field finds itself facing new challenges which it is ill-equipped to deal with. For example, the decentralization of decision-making to the district level has rarely led to enhancements in the capacity to generate and use data at that level. Little guidance has been provided on how to reconcile information generated through integrated interventions such as Integrated Management of Childhood Illnesses (IMCI) with syndromic diagnoses. Nor can growing demands for data to permit analysis of inequities be met. There is little known about how to generate good data for decision-making with regard to marginalized populations or in areas of conflict or mass migration. Little is also known about the costs of generating health information so that it is almost impossible to take evidence-based decisions on which kinds of data-collection tools are most appropriate in different circumstances.

An interesting finding from the many assessments and evaluations of health information systems that have been undertaken over the past few years is that all the problems afflicting health information systems outlined above are well known, commonly shared across countries and regions, and have not changed significantly over time. However, the recommendations of such evaluations have rarely been implemented.

6. REFORMING NATIONAL HEALTH INFORMATION SYSTEMS

Health information systems are in need of reform if they are to become well-functioning systems that link different components in meaningful and effective ways. They need to seen as a public good, emphasized as stewardship, and not just part of a data-collection process. The establishment of strong and cohesive health information systems would have many advantages, both in relation to evidence-based decision-making in health and in relation to the many competing demands for information made by donor agencies. Programmes and people need to be transformed from collectors of data to generators of knowledge and practitioners of using such knowledge for action. Analysis of current experience shows that few health information systems have established effective cycles of data gathering, sharing, analysis, understanding and application in decision-making in health. Even though some of these activities may be functioning more or less adequately in some settings, the full process by which data is transformed into information and knowledge for action remains elusive.

Challenges and opportunities

The long list of health information system problems can seem overwhelming. With so much that is going wrong, is it possible to begin to make things better? This is a legitimate question especially as new challenges are now emerging stimulated by the increasing use of performance-based disbursement mechanisms associated with increased financial flows to health interventions. Greater attention to equity in health and the information needed to achieve it are also emerging as common requirements. Challenges also emanate from the need for subnational health information in the context of the decentralization of public services.

But alongside the challenges many new opportunities to reform health information systems are now emerging. These include improved tools and methods, and technological innovations such as the use of biomarkers to measure population health, information technologies and geographic information systems – all of which have the potential to significantly improve both the coverage and quality of data. Important opportunities are also emerging from the process of health system decentralization and accompanying demands for locally relevant and useful health information. It is imperative to capitalize on these movements within the health sector and to integrate health information system reform with overall health system development. Recent experience suggests that consensus on indicators can be achieved when leadership is provided and there is political will to achieve consensus among all interested parties.

There are also important opportunities to be seized outside the health sector. Efforts to build statistical capacity across all sectors in countries are under way through the PARIS 21 initiative which brings together national statistical offices, users of statistical information and donors, notably the World Bank, OECD and the European Union (13).

6.1: Principles to guide health information system reform

Several important principles should guide health information system reform:

· Health information strengthening should be seen within the broader context of strengthening statistical capacity and should adhere to the general criteria common to all forms of information, as expressed in the Fundamental Principles of Official Statistics (14). These include impartiality, scientific soundness, professional ethics, transparency, consistency and efficiency, coordination and collaboration.

· Health information system reform should be integrated into broader efforts to improve health systems including country poverty reduction and development strategies.

· Reform of systems should start with simple and achievable objectives and should introduce further changes in a staged approach, enhancing capacity at each stage and ensuring the engagement of all partners in the process.

The value of better health information is its impact on health outcomes – better health information is the foundation for better health. Valuing health information, at all levels of the system, is associated with a culture of accountability, a desire to improve ways of working, and a realization that improving health outcomes requires not just more technical inputs but also the more effective use of available resources. Advocacy for strengthening health information systems should focus on the value of health information as a public good – it can be shared by everyone and no-one can be excluded from the benefits resulting from greater knowledge.

Reforming health information systems requires answering some of the core questions commonly raised in the reform or adaptation of any system, namely:

· Who are the key actors in collecting, using and processing information, and designing the system?

· For what purpose? – management, advocacy, strategic planning, monitoring evaluation, inventory, research?

· How can these purposes be achieved? – by using a given data-collection mode, using information technologies, using metadata standards, applying pre-established feedback and data-flow mechanisms?

· When and how frequently is information required?

Using simple questions such as these, a number of countries have recently undertaken in-depth assessments of their health information systems to clarify the essential steps needed for effective reform. Not all steps are required in sequential order in every setting – countries differ considerably in their policy, legal and administrative environments. Nonetheless, experience indicates that attention to the following issues can help to identify and address major gaps and weaknesses in existing information systems in the immediate or short term.

6.2: Elements of health information system reform

A precondition for successful reform of health information systems is the creation of demand for good health information. A common conclusion of studies of the health information field is that whereas large amounts of data are collected at various levels of the system, relatively little is actually used for decision-making. Yet at the same time, policy-makers and planners complain that they do not have access to the kind of information they need for strategic decision-making. The need to establish a better balance between supply and demand for health information is apparent. While many attempts to strengthen health information systems tend to focus on the supply side (for example by developing better tools and methods, standardizing definitions and harmonizing approaches) it is clear that addressing the demand side is equally important. Demand for health information should come not only from the health sector but also, and perhaps more critically, from other sectors (notably finance and planning) as well as from civil society, including parliamentarians, communities, consumer groups, and nongovernmental organizations.

An acknowledgement by the national authorities of the importance of basing health action on sound information is a fundamental policy statement, from which all other actions to improve health information systems flow. The development of clear policy guidance within which the health information system can function effectively and independently is the essential first step for health information reform. In the absence of explicit policy, a culture of information, evaluation and accountability will not grow and information will never be analysed or used for decision-making.

Reforming health information systems inevitably affects many departments, programmes, institutions and people at all levels of the health care system. High-level direction and coordination are therefore imperative (9). High-level sponsorship will help ensure successful negotiation of the key phases of reform outlined below, namely policy analysis; strategy development; planning; and implementation, monitoring and evaluation.

Policy analysis

· Identification of the main actors – producers and users of health information at national and subnational levels.

· Mapping of existing health information methods and products and assessment of overlaps, duplication, gaps and inconsistencies.

· Definition of a clear policy, legislative and regulatory framework supporting the health information system at all levels of the health pyramid.

· Identification of accountability mechanisms.

Strategy development

· Development, through a broad-based consultative process, of a cohesive and inclusive strategy in the area of health-related information.

· Promotion of health information as a vehicle for strengthening health systems.

· Setting of clear goals and targets for health information systems.

· Development of guidelines for sharing data across levels and subsystems and protocols regarding health information security and confidentiality.

· Identification of criteria regarding accessibility to health-related data and information at minimal possible aggregation level.

· Development of conceptual framework for health information.

· Establishment of evaluation frameworks.

Planning

· Preparation of a detailed and costed health information plan, with defined timelines, allocation of responsibilities, and accountability.

· Assessment of costs and mobilization of financial resources for health information at all levels of the system.

· Identification of minimum data requirements and indicators at different levels and the production and dissemination of guidance for the generation of relevant indicators.

· Development of criteria and guidelines for data quality.

· Identification of processes for data transmission, analysis and feedback.

· Development of approaches for data presentation and dissemination to diverse audiences.

Implementation, monitoring and evaluation

· Development of human resources for health information, including recruiting, training, deploying and motivating health information officers.

· Harmonization and standardization of definitions, classifications and coding systems.

· Revision of data-collection forms and production of thematic glossaries and data dictionaries.

· Introduction of appropriate technologies (including computers) and training in their use.

· Implementation of standard criteria and guidelines regarding the use of software, databases, search engines, internet and intranet in health-related data management.

· Operationalization of monitoring and evaluation frameworks with regular review and feedback.

6.3: Mobilizing financial resources

Policy change provides the underpinning for resource-mobilization efforts. At present, little is known about the costs and resource flows to country health information systems – one recent review in Mexico concluded that less than 1% of the total public health expenditure was allocated to health information systems. However, if we add together what is spent by donors and international agencies on monitoring and evaluation of programmes plus existing government expenditures on health data, the total sums are significant. It has been estimated that resources spent on health information in the developing world approximate to between $US 1.7–3.4 billion per year (15). However, these monies are invested in a fragmented, duplicative and uncoordinated manner with resulting serious deficiencies in the availability, quality and use of health information at all levels. Better investment of existing funds is required rather than an absolute increase in total resources.

6.4: Developing conceptual frameworks

A missing element from many attempts at health information system reform is an adequate conceptual framework that clearly delineates the links between health system inputs, processes, outputs, outcomes and ultimate health impacts. Not everything can or should be measured all the time and at all levels. Identifying markers that can be monitored continuously to track short-term change and monitor progress on an ongoing basis provides useful information for decision-making at different levels while liberating resources for regular but less frequent impact assessments. Policy-makers have an ongoing need to know to what extent programmes are on track and moving in the right direction. Measurement of impact and attribution of cause and effect require more in-depth and systematic evaluation.

6.5: Implementation

A clear policy, strategy and conceptual framework needs to be accompanied by explicit implementation mechanisms. This includes the establishment of a body to ensure that the various components of the existing health information system communicate effectively. This does not have to be a separate government department – for example it could consist of a focal point working with one or more permanent multidisciplinary working groups, bringing together representatives from all structures that produce, process and disseminate health-related data and information.

6.6: Defining core indicators

The issue of defining core indicators deserves special mention because of a rapid expansion in the range of indicators used in recent years. Every programme area has defined its so-called “minimal” lists of indicators – often at the request of external partners and donors. When added together, these can make for a formidable burden of data collection. A rational selection of core health indicators and determinant of health is therefore essential, and these indicators (to be generated at different levels of the system) must be responsive to explicit criteria including:

· local and national priorities and measurement capacities;

· scientific soundness including validity, reliability, specificity, sensitivity, and usefulness;

· the relevance of the indicator at the level of data collection – preferably data should only be collected that can be used for decision-making at the level of data collection or where there is a clear understanding of the need for the data at higher levels;

· the level of decentralization of health system authorities;

· the level of analysis required, including disaggregations; and

· international and global initiatives (MDGs, GFTAM, GAVI
).

A parsimoniously selected set of core health indicators is a key aspect of a sound health information system. Such indicators can be viewed as the “backbone” of the system – the minimum information package needed to support macro and micro health system functions. At the same time, it is important to be aware of the natural tendency of indicators to drive programmes (“what you measure is what you do”). Therefore, all indicators should be subject to regular review and evaluation to minimize any unintended distortions.

6.7: Identifying appropriate and cost-effective data-collection strategies

For any given indicator there may be a wide range of data sources available. Each source should be critically reviewed to ascertain whether the indicator could be more cost-effectively generated through alternative data-collection approaches. Already established data sources and reporting systems should be used where possible, particularly where line ministries have their own statistical systems. For example, some health indicators rely heavily on surveillance systems, vital registration, and service reports. Others are generated almost entirely through household surveys. No single data source generally provides all the information needed within a health system – the challenge is to put in place the most cost-effective way of ensuring that the full range of data needs is met in a timely way. It is important to note that although the use of routine service-based health information systems may be the least costly option, they can be subject to considerable biases and to a tendency to inflate health service coverage and use. The use of household surveys may correct for the biases that are inherent in routine information systems.

Establishing a data-collection strategy requires the following steps:

· Inventory of the different data-collection modes available.

· Assessment of the overall quality of each data-collection mode in terms of the quality of information generated and cost.

· Evaluation of the extent to which existing data-collection modes are sufficient to generate all the information required by health system actors at various levels, including those required to produce core health indicators.

· Identification of key information gaps and ways of filling them, including assessment of the statistical and survey capacity at country level.

· Identification of cost-effective data-collection modes and solutions to fill the information gaps – this may include supplementing missing information through statistical modelling and statistical procedures.

6.8: Developing human resources for health information

There is increasing awareness that improvements in health outcomes cannot be achieved unless attention is paid to the training, deployment, remuneration and career development of human resources. Human resources for health information are an important component that should not be neglected – too often (especially at peripheral levels) data collection and reporting are handed over to staff who see this as an unwelcome additional burden that detracts from their primary role as providers of health care. Several country assessments have shown that deploying health information officers within facilities and districts (as well as at higher levels of the health care system) results in significant improvements in the quality of data reported and in the understanding of its importance by health care workers (16).

6.9: Meeting technology needs

The advent of computer-based technologies has the potential to radically improve the availability, sharing and use of health-related data. Although computers are not in themselves the whole answer, they are certainly an important part of the solution. Specialized software can help reduce simple transcription errors and can provide immediate feedback in cases of data anomalies or inconsistencies in trends.

Unfortunately, in many settings, computers are used as part of separate, vertical, programmes resulting in a plethora of non-compatible systems in countries. This often aggravates rather than alleviates duplication and overlap. The coherent capacity-building of human resources across all levels of the system is both more effective and more cost-efficient.

6.10: Improving data quality, analysis and feedback

Poor health information will lead inevitably to poor decision-making. Sustained efforts are therefore needed to ensure a high standard of data quality at all levels. Fundamental principles for data quality include:

· validity – the construct measures what it purports to measure without bias;

· reliability – measurement error is minimized;

· comparability – over time and across  populations and geographic areas; and

· transparency – in terms of methodology and coverage.

There are, inevitably, a number of trade-offs that need to be made when setting up systems to enhance data quality. One of these is the balance between generating high-quality data and the costs associated with collecting it. An assessment of the degree of precision required in any item of data collected is important in helping to determine how much investment needs to be made. Another trade-off arises between data quantity and quality and the major impediments to data quality can be grouped under four headings:

· technical – related to non-use of standard definitions and inappropriate data-collection instruments;

· operational – related to poor recording and reporting, and to errors and delays in processing data and in communicating information;

· behavioural – related to the failure to value health information (culture of evaluation), absence of feedback from data users to data producers, and failure to use health information as an accountability tool; and

· environmental – absence of a supportive environment and supportive supervision.

Improving data quality necessitates actions on all these fronts simultaneously. All too often, it is assumed that a technological fix is the answer (such as the introduction of computers or sophisticated modelling) – in fact, the critical intervention points are environmental or behavioural (16). Nevertheless, information technology does have an important role to play in supporting efforts to enhance data quality by making it easier to identify major errors and inconsistencies and to share information among data users and producers (17).

6.11: Improving data presentation and dissemination

Health information tends to be complex and difficult to interpret. It is often difficult to demonstrate real progress in short time periods and the attribution of cause and effect is not always straightforward (for example, the impact of changes in behaviour on health outcomes such as disease prevalence or mortality). The presentation of epidemiological data is frequently aimed at specialists and other experts in the topic and there is little effort to make the information palatable and understandable to the lay public or to non-health specialists. As a result, there is a widely established perception that health information is obscure, unclear and contradictory. This presents a major challenge when it comes to providing health information to decision-makers and, in particular, to funders such as ministries of planning and finance. There is a strong need to develop innovative approaches to health information that “tell the story” in ways that are simple, direct and easily comprehensible, and to report information through traditional channels such as research journals or routine annual reports.

6.12: Improving data use

The quality, presentation and dissemination, and use of data are all closely interconnected. Data that are considered to be of poor quality do not get presented, disseminated or used by decision-makers. This in turn leads to the under-valuing of health information, thus feeding a cycle of poor quality and non-use of data (18).

Even if high-quality data are produced, this does not necessarily result in their effective use in decision-making. Other factors (including behavioural, organizational and environmental) all influence the extent to which information is used (9) – entry points for improving the use of data therefore include:

· addressing behavioural constraints, for example, through the use of incentives for data use;

· providing a supportive organizational environment that puts a premium on the availability and use of data for decision-making;

· ensuring that data are relevant to strategic decision-making and to planning;

· engaging all key constituencies in determining what information to collect in order to ensure wide ownership and involvement;

· making maximum efforts to ensure confidence in the reliability and validity of data;

· avoiding the provision of too much excessively detailed information, and making sure that important aggregations are provided;

· providing essential disaggregations, such as health status by major measures of equity;

· customizing data presentation to the needs of specific target audiences; and

· ensuring the timeliness of data.

7. CONCLUSION

There is today a striking discrepancy between the demand for measurement in health and the ability to respond to that demand. Many developing countries have information systems that are poorly funded or dependent entirely on project-related monitoring and evaluation. Vertical, disease-specific, information systems serving narrow programmatic needs do not permit national governments to form a comprehensive and coherent picture of population health status or programme implementation. Systems that support the collection of health information – especially information that could provide national policy-makers and programme managers with evidence to guide decision-making – remain under-funded.

More than ever before, it is in the mutual interest of both developing and developed worlds to invest in strengthening systems for the collection and management of health information. The Health Metrics Network brings together a range of development partners to meet these needs.
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