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1. OVERVIEW

South Africa has gone through a major transformation process. This has created a climate in which the “impossible” might now be achieved, given the relatively peaceful transformation that has been experienced. The transformation process has opened up all kinds of opportunities:

· The unchallengeable can be challenged.

· There is a new spirit of openness and enquiry – an exploration of the best possible options.

· We are building a new nation – we have been given a second chance.

At the same time, there is a very strong realization that the foundation blocks for future generations are being laid, and although there is an impatience that change must occur, there is also a sense of realism that change will take many years, and even generations, to effect.

The process of transformation that led to the democratic elections in 1994 did not stop once a new government had been ushered into power. The country has been through three phases of development subsequent to this process:

· Between 1994 and 1999, Transitional Local Municipalities were established – although these still adhered to the old South African municipal boundaries, some provincial boundaries were changed.

· In 1999, elections were held to establish representative local government structures, and in 2000 new local government boundaries were proclaimed. This has resulted in the creation of new local government areas and structures. These have been settling in and over the last few years their capacity to deliver services has slowly been improving.

· New legislation recently passed by the health department has resulted in clarity on which services are to be devolved to local government and which will be retained at the provincial level. This has resulted in the embarking on a new phase where the local government structures will develop new relationships with the health sector, and negotiate to provide services on behalf of provinces. There is a clear commitment to devolve services to local government.

At each phase of this process, the health department has had to accept that boundaries will change, and that clinics and hospitals will be added or subtracted from their area of responsibility. This has also meant that the climate of political accountability has been changing, with many new role-players over the last 10 years. Within the country, the health department has also undergone three phases of development of the District Health System
:

· Phase 1: 1994 to 1998 – release of the policy document detailing options on DHS models; establishment of new provincial health authorities and incorporation of former homeland areas; and establishment of health districts and regional offices to support these.

· Phase 2: 1998 to 2003 – health districts realigned to coincide with local government boundaries to facilitate intersectoral collaboration; and health regions phased out as health districts gained power, and as local government became more established.

· Phase 3: Present – new Health Act gazetted defining the extent to which services will be devolved to local government.

Within this process, there are numerous initiatives encouraging managers to evaluate their information systems. Recently launched “District Health Planning and Reporting Guidelines” require managers to use information to assess their services, report on them, and indicate plans to be implemented in the following year.

Section 2 of this report tabulates the various elements of the national health information system (HIS), then goes on to explore the survey data sets that complement the HIS and to evaluate how the various measurement areas are covered. A notable absence here is data sourced from the private sector – though this is not considered to be a serious omission in terms of public health practice. A brief overview of the District Health Information System (DHIS) then follows, describing the various modules, and how data processing feeds various types of reporting tools that can then be used by managers for their information needs.

In section 3, the current status of the HIS is explored; dealing mainly with the DHIS, but drawing on other areas as needed. It describes the legislative framework under which a National Health Information Committee was established to oversee the development of information systems in the country. The importance of this committee is discussed in terms of setting a data-flow policy for the country, and in terms of limiting the size of the data sets required. The mechanisms used in the DHIS to ensure that reasonable-quality data are provided to managers are explored, and the estimated costs associated with the development of various components of the HIS tabulated.

In section 4 the strengths and weaknesses of the system are briefly explored, and areas for improvement identified. In section 5 the challenge of integrating different data sets to be able to provide managers with a single management information system is highlighted, and brief conclusions drawn.

2. Mapping of essential health-related information

2.1: Sources of health information

TABLE 1 highlights the main sources of health-related information available in the country.

TABLE 1: Health information sources

Components of the National Health Information System
Authority/Department responsible
Brief description
Comments

Vital registration
Home Affairs Department
Separate from Health Department
Records births and deaths

(see note 1)

Census 1996 and 2001
Home Affairs Department
Data on population distribution and age breakdown included in the DHIS data set to use as denominator data

Surveys (some of these are inked to the DHIS)
NDoH/MRC/Others
Others include the provincial health departments, NGOs such as Health Systems Trust, and other organizations
See separate table

Routine District Health Information System (DHIS)
NDoH/Provinces
Includes systems such as:

PHC monthly data sets;

Hospital monthly data sets;

TB Quarterly reports;

And Environmental Health data sets (in some provinces)
(National EDS for PHC)

(National EDS for Hospitals)

Notifiable diseases
NDoH/Provinces
List of notifiable diseases has been gazetted


Administrative systems

PERSAL System
NDoH/Provinces
Human resource system – not very user-friendly – largely a pay-roll system for public service


Basic Accounting Systems/Financial Management Systems
NDoH/Provinces
Accounting system


MEDSAS
NDoH/Provinces
Drug-procurement and management system


Other sources of data used on a less widespread basis

DISCA Tool (linked to DHIS)
NDoH Programme managers/Provinces/Others
Tool to assess quality of care for STI programmes – to be expanded to be more inclusive of other programmes as well


CSS (linked to DHIS)
NDoH Programme managers/Provinces/Others
Client Satisfaction Survey – conducted as exit interviews of patients from clinics and hospitals
www.hst.org.za/isds/clientguide.htm
or

www.hst.org.za/isds/clienttool.htm 

PPIP
NDoH Programme managers/Provinces/Others
Perinatal Problem Identification Program – administered in certain hospitals


DHER (would like to have this linked to the DHIS)
NDoH Programme managers/Provinces/Others
District Health Expenditure Reviews – to assess financial and resource allocations in provinces
www.hst.org.za/isds/dher/default.asp
or www.hst.org.za/isds/dist_exp.htm or

www.hst.org.za/isds/taungexp.htm
or

 www.hst.org.za/isds/res_allocat.htm


PEAR (will be linked to the DHIS)
NDoH Programme managers/Provinces/Others
Performance and Expenditure Analysis Review – In year financial expenditure assessment tool


www.equityproject.co.za/TechnicalUpdate.htm 

A notable absence from this table is data from private-sector sources. While data is potentially available from private-sector organizations – such as the Hospital Association of South Africa (HASA) and SASPRIN (a system in which private practitioners report each month on the incidence of selected conditions amongst the patients that they see) – no concerted effort is made to incorporate this data routinely. However, in some provinces (for example, Gauteng) where private practitioners provide a significant percentage of services such as immunization, data is collected from these sources on a routine basis and incorporated into the public-sector data.

Survey data includes the following data sets:

Survey
Characteristics
Comments

National Demographic and Health Surveys
5-yearly; USAID-funded; nationally; estimated cost R 10m
1000 households in each province (relatively small sample) – provinces can add to this and carry the additional costs themselves

Eastern Cape Province Household Surveys
~ 4-yearly; 2 completed; estimated cost R 5–6m
3000 households in ECP alone

National Facility Survey and Audit
Estimated cost R1m
Relatively low cost because it is expected to be done by existing health staff

National Clinic survey
Estimated cost R 1m, as part of an EU-funded programme


Annual ANC Survey
MRC coordinated
To assess HIV transmission rates in pregnant populations

Nelson Mandela Foundation and Human Rights Committee survey of HIV/AIDS
Estimated cost R 10m
8500 households, plus lab tests

note: R 1m = ~ $US 7m

Viewed from another perspective, it can be seen which data sets cover the different aspects of an information system:

Tools

Health measurement areas
Vital registration systems/census
Household surveys
Health service statistics (DHIS)
Disease surveillance
Facility & district surveys
National health accounts, DHER, PEAR
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Quality & access to services







Health expenditure
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2.2: The District Health Information System (DHIS)

The District Health Information System (DHIS) is a key element of the South African health information system, and warrants a brief description at this stage. The software used allows clinics and hospitals to enter data relating to their services if they have access to a computer. However, because not all facilities have a computer on site, the data is usually entered into a computer system in Health District or Sub-district offices and then transmitted electronically to Provincial and National Departments. Some of the principles used in the development of the software are:

1. Users at a local level should be able to adapt the software system to suite their needs. Hence, in addition to data entry (step 1 of FIGURE 1) the system allows users to:

· add new facilities (organizational units); and

· define new data elements and indicators; define new validation rules; and set maximum and minimum limits for data entry.

Once data has been entered, it needs to be exported to the next level in the health system (District Municipality or Province). When data is exported (step 2 in FIGURE 1) the system allows the user to determine which data elements and indicators need to be exported. Thus, the principle of the information pyramid (whereby not all information is needed or relevant to all levels) can be applied by the software. On the other hand, if facilities are added, these are included in the exports so that data integrity at higher levels of aggregation is maintained.

2. Users at all levels should be given feedback on the data that is entered into the system. To this end, the system uses a transient database (Datamart – step 3 in FIGURE 1) from which users can generate reports (step 4). Reports can be tailored to include certain data elements or indicators from various sources (monthly data or routine survey data). Health-indicator sets can also be interfaced with the free ArcExplorer software that allows data to be presented as thematic maps or analysed further in Geographical Information System (GIS) software. The generation of pivot tables is another tool that allows data to be presented in various ways.

FIGURE 1: The District Health Information System (DHIS)
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3. The DHIS should support not only routine monthly or quarterly data, but also the capture and analysis of semi-permanent data (population estimates, equipment, infrastructure, number of personnel, services provided per facility, etc) and survey/audit data. The need for this facility stems from the premise that not all information has to be collected on a routine basis – some can be collected annually or six-monthly through regular surveys, and some semi-permanent data can be updated whenever changes occur. It is important to recognize that surveys or research projects are often conducted in certain areas for limited periods, and experience shows that most of this data is later lost because it is not linked to existing data-collection tools or an integrated HMIS. It is also the case that, for instance, population mid-year estimates (crucial for population-based indicators and public-health strategies in general) often exist but in a format and location to which health managers have no easy access.
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One clear success story is from the South Peninsula Administration (SPA) in Cape Town – SPA used the DHIS as a core tool for bringing their TB cure rates up from 61% in late 1995 to a stable 85% in 2001. Their approach is spreading to other areas.



4. The system should incorporate patient data where appropriate, either by interfacing with other patient-record systems or through a web-based Special Patient Module (SPM) linked to the Routine Data Module.

5. The DHIS should be viewed as a Management Information System which will include financial and personnel data as well. This will provide managers with a user-friendly tool to access integrated management information. The financial and personnel modules will now be incorporated.

6. Some provinces are using the DHIS to track their transport services. FIGURE 2 indicates how tracking vehicle use and expenses using the DHIS has led to a demonstrable reduction in the cost of such services over the years.
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3. Current status of the health information system (HIS)

This section concentrates on an analysis of the routine health information system in South Africa. This is largely addressed through what is called the District Health Information System (DHIS)
.

3.1: Institutional and legal framework

Chapter 9 of the Draft Health Bill deals with the establishment of a National Health Information System and states:

It is the responsibility of the National DoH to coordinate and maintain a comprehensive national health information system by provincial, district health authorities, municipalities, and the private health sector; and

A National Health Information System Committee (NHISSA) is accountable to the National Minister of Health through the National Health Authority.

Clause 89 specifically states that:

District health authorities and municipalities which render health services must establish and maintain a health information system in connection with matters within the scope of their functions.

The NHISSA committee is now established and meets approximately 4 times per annum. It comprises representatives from provinces, nongovernmental organizations (such as the Medical Research Council), the Health Information Systems Program, and the State Information Technology Agency. This committee has been instrumental in the following areas:

1. Defining essential data sets – important principles that cannot be ignored when accepting the concept of an essential data set are:

· That additional information of a non-routine nature can always be collected through the use of surveys.

· That there is a pyramid of information needs, with the base (community or facility level) requiring more information than the national or supra-national levels. As information is passed up through the hierarchy, various elements are filtered out or are aggregated as illustrated in FIGURE 3.

NHISSA has taken a strong line in insisting that requests for additional information are passed through them before being communicated to the provinces. This has helped to ensure that the principle of a minimum essential data set is adhered to, and avoids situations where specific programmes demand additional information from provinces or facilities without considering their other information demands. Although this has led to heated debates within the committee and between programme managers, it has also contributed to South Africa having a small manageable data set that provides data of a reasonable quality.

FIGURE 3: Information filtering process
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2. Determining the data-flow policy – this is a simple document but important in ensuring that information is available at various levels in the hierarchy within given timeframes. In a sense, it is this data-flow policy which sets the policy and emphasizes the need for timely and accurate data for managers – an essential ingredient if they are to use information to inform their decisions. FIGURE 4 shows each of the steps in the data-flow process.

FIGURE 4: Steps in the DHIS data flow
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Notes: feedback is encompassed and considered as important as data submission to higher levels; numbers in parentheses refer to the timeframe (days from the end of the reporting period) within which the data are required at the next level.

3.2: Status of national M & E plan and links to programme monitoring

There is always a tension between vertical reporting and M+E and programme-specific reporting. In South Africa, attempts to resolve this tension involve:

· Recognizing the need for specific programme monitoring through sentinel sites, and through specific surveys. In response to this need, the DHIS has developed a mechanism to append survey data (periodic data updated on a regular basis other than monthly, or on an ad hoc basis) to facilities data (so that it can be accessed and linked to the routine HIS data) and/or promoted the use of separate databases for programme-specific data (for example, STI sentinel surveillance site data set).

· Recognizing need for specific programme reporting as in malaria control and TB control. The DHIS has provided an interface between the Electronic TB Register (ETBR) and the RHIS so that selected data elements can be linked – however some programmes (including for malaria control) are not linked.

3.3: Links between national and subnational systems

Essentially there is a unitary system for reporting both PHC and hospital information. Reporting requirements are defined at the national level with lower levels able to add additional data as required.

3.4: Harmonization mechanisms and data-quality control

Key aspects of the DHIS that attempt to improve data quality are:

· small data set;

· DHIS provision of definitions of data elements and indicators;

· data entry ranges and trend analysis on data entry;

· validation rules (both absolute and expert validation rules); and

· a software system that allows easy importation of data from different levels and other systems.

The data-flow policy (and job descriptions of information officers) specifically requires that data quality is checked at facility and district levels before being exported to higher levels. Data-quality checks are possible at higher levels, and corrections can be made at these levels if necessary.

3.5: Human and financial resources for health information

In South Africa, posts have been created at the district level to accommodate information officers, and the filling of these posts is seen as critical to making data available to managers. It has been apparent that where delays have occurred in creating or filling these posts, the quality and completeness of data in the information system has been compromised. Increasingly, information officers are also being appointed within hospitals.

An estimate of the financial costs of investment in the information system is shown in TABLE 2. It should be recognized that these are rough estimates, and more-detailed studies would be required to quantify the figures more accurately.

TABLE 2: Estimated financial costs of information system investment

Hospital information systems
R 600m over 6–7 years with very little to show for the investment

Telemedicine
R 5–10m over 3–4 years again with very little activity

DHIS
R 10m over 3–4 years

Notifiable diseases
R 2m but collapsed

Direct investments
R 15m for computers

Human resources
R 54m per annum (mainly IOs in districts and hospitals)

Total Annual Health Budget
R 40 billion

3.6: Data dissemination

The data-flow policy described above outlines requirements in terms of reporting and feedback. However, institutionalizing this process is more difficult, and in reality the only feedback that takes place on a regular basis is from:

· District office to facility on a monthly basis, but only in some districts.

· Some programme managers at a national level back to provincial programme managers (an example is the manager in charge of the EPI programme in South Africa who is an enthusiastic user of the DHIS and provides regular feedback to her provincial counterparts).

· Some provincial programme managers to district managers (for example feedback to district managers in the Eastern Cape province on achievement of immunization targets).

The system allows for the production of standardized reports through a report generator module. However, this function is not being used to its full potential probably due to lack of formal training on the module and the fact that the instructions on the user interface need to be made more user-friendly.

3.7: Reporting on international and national health goals

Reporting on International goals (such as the MDGs) is conducted at the national level. Within the country, district reporting and planning guidelines have recently been developed and communicated to provinces and districts. These require production of annual reports at district level (with data aggregated from facilities) and provincial level. Some of the data requirements for this data set are outside the EDS framework (including data elements that might be reported upon on an annual basis), and so there is a need for the EDS to be revised.

4. Strengths and weaknesses of the current HIS

Geographical coverage

· Coverage is good and approaching 98% of all facilities. Data submitted is timely (within 8 weeks of the end of the reporting period, approximately 65% of facilities will have their reports in the system).

Equity coverage (sex, income, education)

· Reflects mainly the public-sector component which makes up 80% of health-care services. Data from the private sector is absent although there has been some attempts to include hospital data from private-sector hospitals in the system.

Legal framework and issues of access to information

· While the legal framework for ensuring access to information has been set in place by the passing of the “Access to Information Act”, the data collected through the DHIS is not readily available to the public. It is available to donors and organizations working in various parts of the country through national or provincial managers. Increasingly, data sets are being placed on intranet sites so that they can be accessed more freely by managers, but these sites are usually (in reality) only accessible to provincial programme managers.

Definitions and standards for data quality

· Data elements are defined, and there is a data dictionary established.

· The challenges lie in having supervisors familiar with the data-element definitions and in getting them to make sure that staff in clinics are applying the definitions appropriately.

· The DHIS has in-built mechanisms for checking accuracy and consistency.

Availability of data from private sector

· This is the area that requires further work. As indicated above, there have been some attempts to extract data from the private hospitals, but this is not integrated on a regular basis.

Data dissemination and feedback

· This aspect needs strengthening through targeted interventions – at managerial level in districts and provinces, training is needed in computer skills to improve staff ability to use the DHIS to provide feedback reports. At district level, supervisors need to be trained to appreciate the value of regular feedback to facilities, and the benefits of comparing facilities with each other.

Use of data for decision-making at programme or service-delivery level

· At facility level, the use of data varies from province to province, and from district to district – the extent to which information is used for decision-making seems to be person-dependent, and a function of the degree of support that they receive and their exposure to training in the use of information.

· At programme level, the use of information requires an awareness of the data that is available and an ability to extract and interpret the information. The extent to which this is done is dependent upon skills in these areas. Targeted training is required to address the gaps that exist.

Consumer involvement in data generation and use

· In a very basic sense clinic committees are exposed to data generated at the facility level. At this stage, this is probably the limit of consumer involvement.

5. Challenges and conclusions

Challenges

One of the key challenges we face is in integrating different data sets so that managers have access to an integrated and user-friendly management information system (MIS). By this we mean that a manager can access and link data related to services with data related to finances, surveys and/or human resources. We believe that this is possible by ensuring that mechanisms exist to extract/interface systems so that information from specialized information systems (as may exist for human-resource or financial-management systems, or even special programmes such as those dealing with TB, malaria, or STIs) can be linked to routine health information systems. The intention is to provide a user-friendly MIS that integrates data/information from various sources.

Further challenges faced in South Africa relate to improving data quality, increasing feedback through the development of innovative incentives (and mechanisms) for such feedback, and encouraging managers in the use of information to inform management decisions.

Many countries and organizations are increasingly supporting the development of open-source software systems as the preferred systems for use in developing countries. However, at present, the development of these systems proceeds in an uncoordinated manner. This results in a potential loss of resources because software developers in different countries may in fact be independently developing very similar systems. The potential exists to establish a repository for open-source software, and a mechanism to coordinate the development of modules that add value to existing systems. The Health Metrics Network (HMN) could play a meaningful role in facilitating this process and even in coordinating such efforts.

In addition, we believe that there are advantages to be gained from ensuring that systems interface with each other, and that countries are in a position to compare and integrate data of a similar kind. HMN could play a role in advocating that countries and NGOs conform in the use of integrated systems, and adhere to an agreed-upon set of minimum requirements in software standards that will support the use of systems with a proven track record.

Conclusions

While South Africa has made remarkable progress in terms of its development of information systems, there are still a number of challenges that need to be overcome before managers have access to a fully functional information system at their finger tips. The development of this information system needs to be accompanied by targeted training and development of staff in terms of numeracy and computer skills, and concerted efforts to improve data quality at facility and district level. South Africa has done good work in containing its data set and in establishing an efficient data flow through the health hierarchy. The DHIS has made a significant contribution to the development of the information system as a whole, and to the availability of timely data for managers.

ANNEX I: LIST OF ABBREVIATIONS

BEAR
Budget, expenditure and analysis review

CSS
Client satisfaction survey

DHER
District health expenditure review

DHIS
District health information system

DISCA
Tool for measuring quality of care provided to patients requiring reproductive-health services

EDS 
Essential data set

HASA
Hospital Association of South Africa

HIS
Health information systems

HIV/AIDS
Human immunodeficiency virus/Acquired immunodeficiency syndrome

HMN
Health Metrics Network

HST 
Health Systems Trust

MRC
Medical Research Council

NDoH 
National Department of Health

PEAR
Performance, expenditure and analysis review

PHC 
Primary health care

PPIP
Perinatal Problem Identification Program

RHIS
Routine health information system

TB
Tuberculosis
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� Dr Y Pillay. Presentation to Parliamentary Portfolio Committee on Health, 24 June 2003.


� For more information on the DHIS please refer to: Wilson. South Africa DHIS case study (pdf).


Hedberg and Braa. The Struggle for District Based Information Systems in South Africa. Shaw. Report on RHINO Site visits and day three discussions on the DHIS.
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