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The use of computers has become widely accepted as a tool to support the health management information systems (HMIS) in developing countries. Nowadays computers can be found even in remote district administration offices. However, a software application product for HMIS (SAPHMIS) is not available, which is adaptable to the needs of a district, although its construction is considered to be feasible. Instead, in most countries there exists at least one national solution. These tend to have severe limitations, resulting in very short live cycles of the software and the information processes which rely on it.





This presentation highlights some aspects, which play a role when designing software for HMIS. It calls for the design of a generic software application product, which pays respect to the typical information processes in HMIS and the special conditions in developing countries.


�



Context: Data Processing for HMIS


�





Central component of a national health information system is normally a hierarchical routine reporting system of service data. Ideally, there exist three major lines of data transmission:





Upward reporting: The health facilities in the periphery send monthly reports to the district administration. Here the reports are compiled into monthly summary reports, which are being forwarded to the next higher administrative level. This could be a regional office or the ministry of health. At the national level, a summary of health statistics is being produced.





Local analysis and dissemination: The data are analyzed at each level to monitor the performance of the health services. They can show problematic events and provide supplementary information for the managerial process.





Feedback: A feedback of analyzed data to the reporting services is seen as beneficial. These feedback data can facilitate discussions during supervisory visits and enable health workers to compare themselves to neighboring services. The value of the collected information would be understood by those who collect the data, thus increasing the validity of the reported data.





Unfortunately, in many countries only upward reporting is functional. Very often data are only analyzed annually by the ministry of health. Local analysis and feedback of data is rarely done.


�



Problem: Inadequate SAPHMIS


(Software application products for HMIS)


Limited functionality


Limited adaptability


Limited reliability


Limited transparency





Of course the insufficient use of data can not be blamed solely on an insufficient use of computers. However, a closer look at local SAPHMIS solutions reveals some typical faults, which play a major role:





Limited functionality: many SAPHMIS solutions do not include functions for data analysis and presentation. A summary function for upward reporting is normally included, but is not sufficient for local analysis and feedback of data.





Limited transparency: many SAPHMIS solutions were not developed with an eye on user needs, such as data entry clerks. This results in unreliable data entry and processing. Especially solutions, which rely on the use of several commercially available software application products such as office packages require a certain degree of computer literacy for successful utilization.





Limited adaptability: many SAPHMIS solutions are not adequately adaptable to the ever changing information needs and reporting structures of a health management information system. These simply tend to be abandoned, when changes occur.





Limited reliability: many SAPHMIS solutions were developed by expatriate consultants in a relatively short time without exhaustive testing. The consultant is difficult to find, when a programming error appears after a longer time of use, or an additional consultancy might just be to expensive.


�



Suggestion: SAPHMIS-GV


Software application products for HMIS - Generic Version:


ONE Software for MANY Countries


( CENTRAL Maintenance


( LOCAL Adaptation





A lack of computer experts in developing countries can be stated as the major reason for low quality software. Development is either done by expatriates or by national experts during short term consultancies. Resources for a long term maintenance are normally not available.





Therefore it seems to be more reasonable to combine efforts for the production of one SAPHMIS, which can be implemented in many countries. This way a central maintenance of source code by a competent team of programmers would be feasible.





On the other hand it is not realistic to assume unique information needs in all concerned countries with very different health problems and programs. Each health system requires its own mix of indicators, which vary according to the specific monitoring objectives. The SAPHMIS would have to be designed as a generic version (SAPHMIS-GV), which can be adapted to the local information needs by non-experts.





To support this concept, the following sections give some examples of difficulties, which have to be considered during SAPHMIS design. These difficulties appear already when designing a nationally specialized SAPHMIS. Since they require a more sophisticated programming approach, they are normally neglected.


�



Generic Model of a National Reporting Structure


�





Health systems in developing countries are typically composed of a hierarchical referral structure of health facilities from the village health worker to the national hospital. Parallel to this service structure there is an administrative structure with a corresponding body on each level, ranging from the district administration to the ministry of health. Note that this is a generic model: the number of intermediary levels between the districts and the national level can vary depending from one country to another.





Along these structures there exists a reporting system with upward reporting, local analysis and feedback of data to the reporting facilities. On each level the data are being compiled, and the aggregate is being sent to the next higher level. Each administrational body forms therefor an aggregational node in the reporting network. A SAPHMIS should ideally support each of the aggregational nodes of this reporting system.





�



Main Reporting Line


�





Taking the example of the normal reporting line from the health unit to the district administration and further on to the regional level, the district administration could be called an aggregational node in a reporting tree on the aggregational level n. The district administration takes a certain number of reports from the lower aggregational level n-1, that of the health units, and compiles them into a summary report. The summary report is then forwarded to the next higher level n+1, which could be the regional administration. The regional administration is itself again an aggregational node of all the inferior districts.





There are, however, exceptions from these main lines. The consequences of these exceptions for the SAPHMIS are explained in the following sections.





�



Bypassing an Aggregational Node


�





One example of an exception from the main line is the bypass of an aggregational node. This occurs when a certain type of reports from the district level has to reach the national level faster than normal, or when there are special health programs, which are not coordinated by an intermediary level. In this case the aggregational level n has to compile the data from the aggregational level n-2.





For a SAPHMIS this means, that an installation on a node on the aggregational level n has to know the nodes from the aggregational level n-2 for some type of reports, and the nodes from aggregational level n-1 for the other types of reports. The two levels have to be managed at the same time by the same installation on the node from level n.


�



Parallel Processing of Two Nodes


�





Another exception appears for the case of districts, which have no functional computer equipment. In this case a neighboring district might take over the compilation tasks of the first district by entering the data from the reporting forms from the health units in the first district. The summary reports of both districts have to be calculated separately.





For the SAPHMIS this means, that it has to be able to map two or more nodes from one aggregational level independently with the same installation.


�



Structural Changes


Examples:


Health Units


Provided Services


Reporting Forms


Report Frequencies


Composition of Indicators





Another difficulty for the design of a SAPHMIS is caused by structural changes, which affect the health system and its reporting system after the installation of the SAPHMIS. These changes can occur for practically all entities which play a role in the HMIS:





Health units can be newly created, shut down, merged or split.


New health services can be introduced to the health system, bringing along new reporting forms.


Reporting forms can be changed in content in order to follow changing information needs.


The reporting frequency of a form can change e.g. from monthly to trimestrial.


The composition of indicators which have to be calculated for routine analysis can change.





There is practically no such thing as an eternal reporting system, which calls for a maximum adaptability of the SAPHMIS. These changes have to be introduced to the SAPHMIS by non-skilled staff. These changes have to be managed by the SAPHMIS, calling for a relatively sophisticated design of the program code and the underlying database structure.





�



Longitudinal Use of Data


�





If the changing HMIS structures are not adequately managed by the SAPHMIS, the longitudinal use of the reported data can not be granted. But longitudinal comparison of certain variables are one especially useful feature of a monitoring system for health services. E.g. for diseases with a strong seasonal dependency it might be especially interesting to compare the number of cases seen in one month with the number of cases seen in the same month of the previous years.





For the SAPHMIS this means, that it has to keep track of the changes in the HMIS. If the values of a certain variable are being retrieved for a report at one point of time t and for a previous point of time t-1, the SAPHMIS has to recognize structural changes of the HMIS in between t and t-1 for the presentation of data and the calculation of indicators.


�



Example: Changing Variables


�





On the level of the variables which are included on a certain reporting form, the following changes have to be managed by the SAPHMIS, in order to enable longitudinal analysis:





A new variable can be created or an existing variable can be deleted. This happens due to changing information needs. An administration might e.g. decide to remove a lot of variables in order to streamline the HMIS. The removed variables may not be visible for the future reports. But they can not simply be deleted, since this would mean a loss of entered data from the old reports.


Two or more variables can be merged to one. Also, one variable can be split into two or more. This happens, when a certain data item is needed in a lower or higher degree of detail. For the reporting of treated diseases it might be decided, that it is no longer necessary to report the cases by sex, which merge the two variables for each observed disease into one variable. If values from the resulting variable will have to be compared to values which were entered before merging, the old values have to be summarized accordingly.


The scope of a variable can be broadened or narrowed. This means a redefinition of the variable which systematically includes more or less cases. E.g. it might be decided for a vaccination program, that there is no more need to report completely vaccinated children which are older than one year. If not respected in a longitudinal analysis, this would result in a false interpretation of the decline of cases.


�



Basic Functionality of a SAPHMIS


�





The SAPHMIS has to include three basic components according to the classical stages of information processing:





The input component has to manage structured data entry and the import of data from inferior reporting levels. The imported data could either come from diskette or from an electronic messaging system.


The processing component has to enable aggregational functions and the calculation of indicators from the entered data.


The output component has to enable presentation and export of the processed data. Presentation can be interactive on the monitor by on-line analytical processing (OLAP) or printed reports. Several suitable types of presentations as tables or graphics must be possible. Especially a GIS component would be useful. In addition, the export of data has to be realized by diskette or electronic messaging.





These functions all need a suitable database structure to store and retrieve the atomic data from the inferior levels. An additional database for a temporary storage results from previously conducted analysis might prove useful to speed up OLAP.


�



Administrating Change


�





In order to maintain the adaptability of the SAPHMIS to the health system, in which it is used, a fourth component has to allow modifications in the setup of the SAPHMIS. These modifications concern all the changes which have been mentioned in the previous sections.





A meta database has to store the changes in the setup in a way, that the validity of old settings can always be traced. The input, processing and output component always have to consult this meta database before accessing the actual values in order to grant a longitudinal validity.


�



Selection of Tools


�





Considering the relatively complex requirements, which a local SAPHMIS must meet in order to grant the mentioned functionality, the necessary programming efforts would exceed the normal resources available to the respective ministry of health departments. However, the additional effort to provide an internationally adaptable SAPHMIS doesn't seem to be very big, compared with the efforts to produce a longitudinally valid SAPHMIS.





On the other hand the lack of computer literacy in developing countries calls for a robust, high quality software design. Adaptations to changes in information needs must be handled by non experts. Especially the combination of a useful functionality with a straight forward user interface requires more than the quick and dirty approach.





This presentation therefor calls for the development of a generic version of a SAPHMIS by professional programmers with professional development tools. The result would be an application software product, which is specialized to the needs of the group of health providing services with a hierarchical reporting system as described - the SAPHMIS-GV. This SAPHMIS-GV can then be installed and adapted as a local SAPHMIS by administrators with limited computer skills.


�



International Effort


Realization: International Body


Distribution: Public Domain


Example: EPI Info





Most suitable candidates for developing a SAPHMIS-GV are of course internationally operating organizations in the sector of public health. Normally these have already gained considerable experience when setting up local solutions. Using this experience for the development of a generic SAPHMIS could drastically reduce future efforts in similar activities.





Considering the low budget available of Ministries of Health for HMIS, or the even lower budgets of decentralized districts, which might want to take their own initiative, the SAPHMIS should most likely be distributed in the public domain. This means: it could simply be copied or taken from the Internet without charges.





A good and very successful example is the software EPI Info produced by CDC Atlanta, which is known and frequently used by public health professional all over the world because of its simple, but effective usability for epidemiological questions.
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