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1 Executive Summary

Vision: Lives in developing countries saved through the use of eHMIS in hospitals to improve on the quality of health information management.

Mission: Develop and deploy eHMIS, a free application customized to address health information management needs in developing countries.

Brief background:

Research during an initial pilot project in Tororo district hospital in Eastern Uganda in the period March 2003 to June 2006 proved that electronic health systems can improve on timeliness and availability of routine health reports in developing countries. In the next phase, the research would like to perform an assessment of the impact of monitoring and evaluation of technical and non-technical issues coupled with continuous improvement on the level of accuracy. A pre-requisite for this research exercise that the authors do not have is the cost of approximately $5000 (five thousand dollars) – see budget attached, for networking the rest of Tororo district hospital. The application programming costs and training of users at the hospital will be provided in kind by the application developers and researchers.

Objective of this research proposal:

To assess the impact of continuous monitoring, evaluation and improvement of the technical and non-technical aspects surrounding electronic health records systems in developing countries on the level of accuracy of routine health reports.

Project phases and duration:

The project would run for 22 months from March 2008 to December 2009 as follows:

Phase I (March – September 2008): Systems deployment in Tororo hospital

Phase II (October – December 2008): Training hospital staff on the use of eHMIS

Phase III (January – Sep 2009): Research toward the objective outlined above.

Phase IV (Oct – Dec 2009): Publish research results.

Project deliverables

· Tororo hospital networked and eHMIS running / in use across departments

· Technical and non-technical aspects hindering the effective use of eHMIS addressed

· An improved level of accuracy of health information (more reliable data) made available at the point of collection and at the national level for decision making
· A publication on the research performed toward the above objective.

The purpose of this research proposal

The purpose of this proposal is to lobby for funds from the National Library of Medicine and to request for the National Library of Medicine to participate in this research as a partner and engage in the further development of eHMIS, as we work toward the vision and mission of its inception.

2 Introduction

2.1 About eHMIS

eHMIS is an abbreviation for electronic Health Management Information System. It is supposed to be used for capturing patient information to allow for improved quality of health information management within the context of routine reporting. Its design bases on the Health Management Information System of Uganda, however, standards like HL7 are also being used in its design to ensure inclusion of important EHR (Electronic Health Records) elements.

The pilot site:

Today eHMIS is piloted in the Mother and Child Health (MCH) department in Tororo district hospital, Tororo district, Eastern Uganda. Client data access points are in Antenatal clinic (ANC), Child immunization unit, Family Planning, Maternity and the Records Department. The administration wing also has client access points. Other departments of the hospital do not have access terminals. 

The pilot site was networked for purposes of researching on the extent to which the accuracy, timeliness and availability of routine health reports could be improved upon using an electronic version of the Health Management Information System (HMIS) of Uganda. This research was a qualitative and quantitative comparative study, comparing paper-based (pre-test) to electronic (post-test) health routine reports. It was conducted in Tororo district in Uganda from January 2003 to July 2006. 

The Ministry of Health requires that health units deliver routine health reports to the Ministry on a monthly basis. The delivery path is as follows: Routine reports are collated at the heath facilities, e.g. Tororo district hospital, by the records clerk, and delivered to the District Health Office, in this case Tororo District Health Office. At the District Health Office, all routine reports from health facilities in the respective district are collated and delivered to the Ministry of Health. 

Routine reports delivered by the Health facility to the District Health Office is considered timely if delivered with in seven days of the month of compilation. Reports are considered available at the district level, if present at the District Health Office in print. These were the defined gold standards for assessing timeliness and availability during the previous research. Accuracy was assessed through direct physical follow up on clients (mothers) in their homes, to ask if information recorded about them is correct. This approach to assessing accuracy was not further challenged but was accepted as a gold standard then. Timeliness, availability and accuracy were first assessed in pre-test phase, i.e. using the paper-based system, then in post-test using the electronic system. 

The research results were as follows:

Timeliness

In the paper-based system (pre-implementation), the target of one week for delivery of routine reports to the District Health Office by Tororo hospital was met for 13 of 19 months assessed. All 13 reports were delivered in time; however, no explanation could be given regarding the missing delivery dates of the other six months’ routine reports. The numerical value of average lag time could therefore not be established.

Using the electronic system, it was established that approximately one hour after the month has ended is required to compile MCH routine reports from Tororo district hospital and deliver to the District Health Office. Other factors like power shortages and commitment of the records clerks with other tasks however resulted in the compilation of electronic reports within at most three days after end of month.

Availability

In the pre-implementation phase, 1096 of 1387 reports were present at the district; presenting a level of availability of 79%. Most reports noted as missing, were missing at both the district and the hospital. Only 19 of 1387 reports, i.e. 1.4%, were present at the hospital while absent at the district. Reasons given for missing reports did not reveal any prevailing process weaknesses. 

In the post-implementation phase with the use of eHMIS all reports were present in the reporting server at the district health office. This is attributed to the automatic compilation feature of eHMIS. Reports are compiled from eHMIS and transferred to the district reporting server in a few simple steps that can be performed by anyone with basic skills in computing. In the first step reports are compiled into the reporting module at the hospital by collating statistics from the different tables in the reporting tables. In the second step compiled reports are exported to removable media, e.g. USB-disk, where after they are imported from the removable media into the reporting module at the district health office.

Accuracy

Direct follow up on mothers who visited MCH department to inquire on accuracy of information recorded about them, based on the 8 reports selected using the RUMBA criteria as outlined in section 3.2.1, proved difficult. In the pre-implementation phase, only 7 of 222, i.e. 3.1%, mothers could be found over a search period of six weeks. An assessment of the seven mothers found revealed that 41 of 56 (73.2%) records about them were accurate. In the post-implementation phase, 111 of 341, i.e. 32.5%, mothers could be found over six weeks. An overall level of accuracy of 71.2% (i.e. 99 of 139 records on the 111 mothers selected) was noted, of which still birth records were 20% (1 of 5) accurate. Compared to the pre-implementation phase, 10 times more mothers could

be found in the post-implementation phase over the same period of time, i.e. six weeks. This is attributed to further relevant patient master data captured using the electronic system, i.e. Name of the Local Council I Chairman, zone of client’s residence, nickname (name commonly used in the homestead) and next-of-kin information. 

An unpaired t test for proportions to measure the difference in accuracy between pre- and post-test was not performed because adequate sample sizes were not achieved during follow up on mothers, as already noted above. As such, reliable statistical conclusion could not be drawn on accuracy.

2.2 Rational for this research

While timeliness and availability improved, the approach used for assessing accuracy in the previous research (see above) did not allow for an acceptable conclusion, yet accuracy is the cornerstone of reliable health records. Accuracy is indeed a difficult yet invaluable parameter to measure for the reliability of records. Probably because it is difficult to ascertain, the Ministry of Health Uganda does not define it as a key process indicator. Instead timeliness and completeness of reports have been chosen by the Ministry of Health Uganda as key process indicators for the Health Sector Strategic Plan (HSSP) and thus for the success of HMIS implementation [1]. 

The researchers believe that in order to achieve accuracy in the use of electronic health records, other aspects beyond just the technical must be addressed. This phenomena is also recognized by other authors, who acknowledge that managerial and social aspects change much slower than technological progress [2, 3]; that clear leadership and commitment is necessary [2, 4]; that management and organizational issues must be addressed [5, 6, 7]; and that clear communication between management, users and implementers is inevitable [6, 8]. These challenges, which are not only objective but also subjective, generally result from conception-reality gaps during the development of health care information systems as noted by Heeks, which could be addressed using the ITPOSMO (Information, Technology, Processes, Objectives and values, Staffing and skills, Management and structures, Other resources: money and time) model [9]. 

The achievement of accuracy therefore calls for monitoring and evaluating the above mentioned aspects beyond the technical, as well as monitoring of the correct intended use of the application (eHMIS). It can be argued that the non-technical aspects mentioned above can have profound impact on the way users will use a health management information system; and this usage can in turn have an impact on the level of accuracy of data captured in such systems. In an automated system, timeliness and availability (because they are automated) cannot easily be affected by non-technical aspects. Monitoring and evaluation of intended use in this regard then takes an imperative stance to ensure accuracy. As noted in the Declaration of Innsbruck [10], and already emphasized by many authors [11, 12, 13, 14], continuous monitoring and evaluation of the quality and consistency of usage remains a profound cornerstone for success. This research would like to assess if continuous monitoring, evaluation and improvement of technical and non-technical aspects of electronic health records systems in developing countries can improve on the level of accuracy of such systems.

3 Objective

To assess the impact of continuous monitoring, evaluation and improvement of the technical and non-technical aspects surrounding electronic health records systems in developing countries on the level of accuracy of routine health reports.

4 Organization setting

The research will be conducted in Tororo district hospital. Located in eastern Uganda, the district has an estimated population of 559,528 [15] with three district hospitals including Tororo District Hospital (TDH). TDH had 9 doctors and 46 nurses / midwives. It has four wards, i.e. male, female, maternity and children’s ward. It serves an estimated 90 outpatients visiting the hospital daily. The evaluation was conducted in the Mother and Child Health (MCH) department, i.e. Antenatal clinic (ANC), Maternity, Family planning and Child immunization; and the records department.

5 Methodology

5.1 Monitoring and evaluation of technical aspects

The appropriate use of eHMIS would require that the system and especially the processes of data entry fulfill certain criteria. Therefore, a monitoring tool will be developed to monitor system usage and to detect changes in use behavior. Monitoring can be described as “a continuous management function that aims primarily at providing programme managers and key stakeholders with regular feedback and early indications of progress or lack thereof in the achievement of intended results. Monitoring tracks the actual performance against what was planned or expected according to pre-determined standards.” [8]. According to this definition, the monitoring process will comprise of several tasks. First the actual performance will be tracked by logging functions to be integrated in eHMIS. This task will log data about user activities performed in the eHMIS application. In the next stage, the logged data will be analyzed and the results compared with pre-determined standards in order to uncover usage behavior and to detect deviations.

5.2 Monitoring and evaluation of non-technical aspects

A qualitative approach will be used to monitor and evaluate non-technical aspects. Issues discovered will be addressed as part of the continuous improvement process. 

Qualitative assessment will be conducted during one-to-one discussions with users (staff) and management; regular meetings on the eHMIS application to be agreed upon by management and staff; and focus group discussion (FGDs) will be held with appropriate stakeholders, i.e. staff at the district health office, management, records clerks, hospital staff and even clients at Tororo district hospital.

5.3 Assessing the level of accuracy

A qualitative and quantitative approach will be used. Unlike in the previous research approach where mothers were directly (physically) followed up in their homes to inquire if information recorded about them is correct, in this research phase a different approach has been suggested.

Because information is supposed to be captured upon patient encounter, the accuracy of information recorded about a patient will be assessed upon departure from the hospital. This presents two advantages, i.e. the patient is still sure of the accuracy / non-accuracy of information recorded about them; and difficulties associated with the direct follow up of clients in their homes is avoided.

Records to be used for assessing accuracy of information recorded will be agreed upon for all departments in which eHMIS will be operational. These records will be dynamic; they could change over time, to reduce bias that staff will only ensure such records selected for assessment are accurately entered in the system. The assessment process will not be systematic but sporadic, in the sense that staff will never know which department will be assessed on which day.

The trend in the level of accuracy on information recorded about patients will be assessed over time. Results on accuracy of information recorded will be shared with management and the hospital staff, and opportunities for improvement will be identified and implemented. The level of accuracy should therefore improve over time. For all assessments an appropriate sample will be used to draw a statement on accuracy.

Monitoring and evaluation will be used to identify weaknesses / issues that must be addressed at the technical and non-technical level, which will then be fed into the continuous improvement system.

6 Participatory approach

The records clerks and staff will be trained on how to perform monitoring and evaluation at the technical level. Management will be encouraged to own the process of monitoring and evaluating non-technical aspects and addressing issues noted as a result.  The records clerks will be trained on how to perform accuracy checks and inform all stakeholders on the results. This system will in effect become the monitoring and evaluation system of the electronic Health Management Information System (eHMIS) if proven successful. It has a potential advantage (yet to be confirmed) in that it promotes system ownership and enables all stakeholders know how efficiently and effectively they are using their own system. It is probably a sustainable approach to ensuring monitoring, evaluation and continuous improvement.

7 Project-phases

In order to accomplish the above research, Tororo district hospital needs to be networked, the eHMIS application needs to be installed across all hospital departments and staff need to be trained on the use of eHMIS. Then the research process begins for an agreed period of time, enough to notice changes at both the technical and non-technical level.

The researchers therefore propose the following phases of project execution:

Phase I (March – September 2008)

Network Tororo hospital, install the eHMIS application in all departments and perform training on-going, as components are rolled out in the different departments. During this time, all weaknesses noticed with the application from a user perspective will be addressed. Therefore during this phase, user acceptance testing (UAT) will be performed parallel to infrastructure and application role out. Also during this time, application acceptance testing (AAT) will be performed.

Phase II (October – December 2008)

During these three months, users of eHMIS will be rigorously trained on the use of eHMIS and as much as possible, paper work will be done away with. Minimum paper work will be retained, in as much as this will be deemed necessary. Training will focus on computer basics, i.e. ten-finger typing, MS Office, using the browsers, powering up / down systems, using the Email, and an intensive interactive use of eHMIS. The eHMIS application will then be commissioned for full-fledged use in Tororo hospital on 31st December 2008.

Phase III (January – Sep 2009)

Begin the research using the methodology already outlined above.

Phase IV (Oct – Dec 2009)

Publish research results.

8 Project Deliverables

Infrastructure level

· Almost all departments of Tororo hospital networked. These are: records department, stores, pharmacy, administration / finance, maternity ward, Antenatal clinic, Family Planning clinic, Immunizations department, Out patients department, ART clinic,  Female ward, Male ward, Children’s ward. Later, other departments will be network, including Theater, Dental and ENT.

· A training room will be set up with at least 3 PCs as client access points.

· The eHMIS application installed, running and used by staff in all the above mentioned departments

Non-technical aspects

· All important non-technical aspects surrounding eHMIS will have been addressed

· The level of accuracy of records captured in eHMIS will hopefully improve.

Publication

A research paper on the impact of monitoring and evaluation of technical and non-technical aspects on the level of accuracy of electronic health records in developing countries published.

9 Research costs

Other than the cost of networking Tororo hospital to allow for an infrastructure that can support the eHMIS application, the funds of which are not available, other costs are catered for by the project management team of eHMIS. These include application development and training costs. Tororo district hospital will cater for any costs that will be incurred during meetings and focus group discussions. The acceptance of the eHMIS system as part of the hospital system, for which meetings and focus group discussions must be held to ensure its continued successful functionality is a philosophy that the researchers intend to cultivate in the management and staff culture of Tororo hospital as part of non-technical aspects being addressed. 

This proposal therefore requests for funding to network Tororo district hospital in order to allow for the research to take place.

10 Proposed cost of networking Tororo hospital

The total cost involved in this initiative is: 8,971,000/= (Shillings Eight million, nine hundred seventy one).

See App 1: Detailed breakdown of the budget.

See App 2: Current progress with eHMIS application development.

11 Websites for tracking progress with eHMIS:

Demo site: www.ehmis.net/ehmis (username/pass: demo/demole)

Project documentation site: www.ehmis.net/pmwiki/pmwiki.php
eHMIS main site: www.ehmis.net 

The old eHMIS app: www.ehmis.net/root (username/pass: demo/demo)
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