Introduction to the WHO AFRO/CDC IDS and EPI electronic data entry and analysis systems based on EPIINFO version 3 for Windows
The World Health Organization’s Regional Office for Africa and the Centers for Disease Control and Prevention (USA) have been working on improving EPIINFO data entry and analysis modules for surveillance and other parts of health information systems, especially immunizations (EPI).  In WHO AFRO, IDS data managers are located at the Regional Office in Harare, four blocs, and four large countries (DRC, Ethiopia, Angola, Nigeria).  A data management group at CDC combines input from EPI (immunization), EPO (EPIINFO group), and IDS (integrated disease surveillance).  There is also collaboration with CDC’s Global AIDs Program (GAP).

In collaboration with WHO AFRO, CDC has put together three different types of EPIINFO-based electronic surveillance systems:  1) national-level data entry of district records, 2) province-level data entry of district records, and 3) district-level data entry of health facility records.  This is the first system that WHO AFRO and CDC have put together that contains an integrated package of modules that could be used by provinces or districts to enter data and analyse data.
EPIINFO has several areas of differentiation from other electronic surveillance tools that are suited to many developing countries:

· Strong analysis tools (compared to MS Access, Excel)

· Easy and extensive ad-hoc analysis (compared to MS Access, Visual Basic systems)

· Built-in mapping (compared to MS Access, Excel)

· One-pass case-based mapping (not provided by HealthMapper or Arc View)

· Flexible and easy-to-change mapping (compared to Visual Basic systems using ESRI MapObjects)

· Easy to program (Visual Basic programming skill is not required)

· Easy to build a menu with different modules and analyses

· Flexibility (can make changes or add modules with minimal skill)

· Check codes on data entry (vs Excel)

· Cost (free)

· All-in-one package combining data entry, analysis, and mapping

· Works well in mixed systems with MS Access, Excel, HealthMapper, and ArcView.

Although these systems were developed based on the WHO AFRO Integrated Disease Surveillance guidelines, this system has a general surveillance framework: case-based modules, a monthly summary module for diseases with too many cases for case-based surveillance (for example, malaria, AIDs, diarrhea with blood, etc.), generic outbreak reports, IDS indicators, and a generic routine immunization module.  Although the variable names are specific to WHO AFRO IDS model forms, some characteristics of the system may be of interest to other Regions and countries.

As of January 2004, the modules contained in the system are the following:

1. Case-based surveillance modules – Measles, AFP, Yellow Fever, and Neonatal Tetanus

2. IDS Monthly Summary

3. IDS Indicators – District and Province

4. IDS District Outbreak Reports

5. Malaria-IMCI Exit Interviews

6. Routine Immunization

Case-based.  The measles and yellow fever modules are newer modules and are based on the WHO AFRO IDS generic case-based form.  The measles and yellow fever modules are identical except for the lab results variables.  Cholera and meningitis have not yet been added.

IDS Monthly Summary.  The IDS Monthly Summary module is based on the IDS Monthly Summary Reporting Form.  This form has information about diseases that have too many cases for individual (case-based) reports.  Diseases on the form are: malaria, <5 year old pneumonia, <5 year old diarrhea, diarrhea with blood, male and female genital ulcers, male urethral discharge, and AIDs cases.
IDS indicators.  WHO AFRO has developed eight indicators to measure the performance of IDS.  The module holds a computerized record of the paper measurement tools.  There is a module for the district supervisor to keep measuring IDS aspects of visits to health facilities and another similar module that the province supervisor completes during visits to district team offices and health facilities.

IDS District Outbreak Reports.  A generic 2-page district outbreak report is part of the WHO AFRO IDS guidelines.  This module holds a computerized record of the paper form.

Malaria-IMCI Exit Interviews.  This module is gathers community-level and health facility level information about malaria and IMCI practices at child and antenatal health facility visits.  It is similar to a lot quality assurance (LQA) sampling approach, where the sampling is convenient sampling (persons coming to health facilities).  The module contains information about the percentage of children sleeping under a treated bednet the previous night, proper instructions given to the parents about rehydration, appropriate intermittent preventive therapy of pregnant women attending antenatal clinics, etc.  There are separate modules for district supervisors and provincial supervisors visiting health facilities.
Routine Immunization.  This is a standard EPI module that collects the number of children immunized by antigen, dose, and age.  Logistic aspects will be available in a future logistics module.

Case-based measles and AFP, IDS Monthly Summary, Malaria-IMCI Exit Interviews, and Routine Immunization are the strongest modules.  Data entry for neonatal tetanus, yellow fever, IDS Indicators, IDS District Outbreak Reports is satisfactory, but the analysis needs further strengthening for those modules.  Laboratory databases (measles, polio, Hib-PBMS, and bacteriology) have not been upgraded yet.
Compared to the 2002-2003 modules, most of the improvements have been in the area of analysis.  Below is a brief description of the enhancements for the 2004 version:

1. Automated analyses of the main measles and AFP indicators, including maps
2. Analysis of any time interval (by month).  Centralized changing of the time interval sets all analyses to be performed on the new interval.  Allows partial year or multi-year analysis of any time interval.  
3. Multi-year database.  Previously, measles and AFP databases were only single year because analyses did not allow multi-year analyses.

4. Multi-year analyses.  Multi-year analysis by month or year.
5. Case-based mapping.   One-pass case-based (and lab specimen data) mapping can be done (for example, measles, AFP) automatically, on any time interval, based on a 3-5 class classification status variable.  Other than MapInfo, other commonly-used basic mapping packages (HealthMapper, ArcView) cannot perform one-pass case-based mapping.
6. All data entry modules use the same utility.mdb database and tables to enter health facility, district, or province names.  All modules use the same population data.
7. Feed forward data function.  The current system contains 9 data entry modules.  The 9 databases can merged into one database (mdb) and renamed with the appropriate table and mdb name for sending to the next level.

8. Data merge function.   Databases from the feedforward function (from districts or provinces) can be automatically merged

9. Health facility catchment area mapping.  For the system which contains health facility level records entered at the district level, mapping of data by health facility catchment area can be done (health facility catchment area maps can be made in EPIMAP).

10. Data cleaning programs for AFP and measles which pops up records that need lab results entered or missing case classifications entered.

Other improvements:

11. Modulized structure.  The entire system can be used or just one or two of the modules, for example, just the routine immunization module or the IDS Monthly Summary module
12. Standard folder structure.  Each module has the same folder structure.
13. Template programs.  Where programs are similar, a template program is used with parameters passed at runtime, greatly reducing the number of programs needed.
14. Programs are separate from the data entry mdb, allowing easier access to programs for modification.

15. Ability to change the name of the home folder containing the system

Enhancements planned for the first half of 2004.
· Monthly reports.  EPIINFO now contains a new module called Report Generator.  We plan to insert samples of IDS and EPI Monthly Report.

· Enhanced analysis for neonatal tetanus and yellow fever module

· Method for selecting geographic level of mapping and analysis (province, district, health facility)

· Integrated case-based data entry at the district level
· Integrated logistics module (entered at the district level)

· Meningitis and cholera generic case-based reporting
Collaboration with HIV and TB
-  In collaboration with several African MOHs, CDC’s Global AIDs program has produced the following HIV/TB modules: TB, antenatal sentinel surveillance, PMTCT (aggregate district record), and VCT (aggregate district record).  These modules could be placed on the province or district menu for a completely integrated system.
Issues

System with health facility records, data entry at district level
· Measles and AFP data entry modules are located only at the national level because the lab specimen comes to the national level.  We plan to include an integrated case-based data entry module for an immediately reportable disease—measles, yellow fever, meningitis, first cases of cholera, VHF, etc.
· AFP and neonatal tetanus are both on the district menu and the national menu for data entry.  The national level can use the merged case-based data (AFP, measles, yellow fever) entered at the district level to double-check against their independently entered data at the national level.

· AFP and measles data from the national level should be sent to the provinces each month so that the provinces can do their own analyses. 

· Upcoming:  health facility mapping will be implemented for province and national levels

System with district records, data entry at provincial level
· Measles and AFP data entry modules are located only at the national level because the lab specimen comes to the national level.  We plan to include an integrated case-based data entry module for an immediately reportable disease—measles, yellow fever, meningitis, first cases of cholera, VHF, etc.—at the province level
· AFP and neonatal tetanus are both on the province menu and the national menu for data entry.  The national level can use the merged case-based data (AFP, measles, yellow fever) entered at the province level to double-check against their independently entered data at the national level.

· AFP and measles data from the national level should be sent to the provinces each month so that the provinces can do their own analyses. 

System with district records, data entry at national level

All paper records come to the national level for data entry.
We plan to keep the updated systems on the CDC ftp website at:  ftp.cdc.gov, NIPGID folder

