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NOTE 

The views expressed in this report are those of the participants in the Workshop on Management 
Information Systems in the Context of District Health Systems and do not necessarily reflect the 
policies of the Organization. 

This report has been prepared by the World Health Organization Regional Office for the Western 
Pacific for governments of Members States in the Region and for those who participated in the 
Workshop on Management Information Systems in the Context of District Health Systems, which 
was held in Manila, Philippines from 27 to 30 October 1997. 



SUMMARY 

An Intercountry Workshop on Management Information Systems in the Context of District 
Health Systems was held at the Regional Office for the Western Pacific in Manila, Philippines from 
27 to 30 October 1997. The workshop was attended by twelve participants, two consultants. six 
WHO staff and one observer from the South Pacific Commission. 

The objectives of the workshop were: 

(I) to review recent developments in national health information systems, particularly as 
they relate to analysis, presentation and use of information, and the application of informatics: 

(2) to exchange ideas to improve health information systems development and to review 
the selected set of indicators; 

(3) to orient the participants to the role of informatics and rapid evaluation methodologies. 
planning and their potential application: and 

(4) to formulate guidelines for improvements in the utilization of health information in 
support of district health systems. 

The \\ orkshop c.onsisted of country presentations, technical presentations b) the consultants 
and WHO staff. and group discussions. Workshop participants noted that while countries ha\·e health 
information systems (HIS) in different levels of development. constraints still exist at all levels and 
aspects which need to be addressed as priority issues . Guidelines were formulated for improvements 
in utilization of HIS in support of district HlS. These included need for routine monitoring of HIS: 
attention to strategies and training of staff to improve skills in data analysis, interpretation and report 
writing to enhance informed decision making: information feedback to improve data quality and 
timeliness: appropriate and coordinated technical support to be managed by countries themselves. 
with support from international agencies: a fully consultative process involving all le\·els of the 
health system when making revisions to the HIS; and better definition and documentation of user 
requirements at all levels for further development of the HIS. It was noted that many countries still 
require significant improvements in HIS infrastructure and support. They should capitalize on 
advances in technology whenever the national or local situation is favourable. with focus on those 
applications which are appropriate within the national context. While HIS could be improved by 
reviewing the indicators it generates. countries should develop clear guidelines on methodologies for 
the development and prioritization of indicators. 
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I . INTRODUCTION 

An Intercountry Workshop on Management Information Systems in the Context of 
District Health Systems was held at the Regional Office for the Western Pacific in Manila. 
Philippines from 27 to 30 October 1997. The workshop was organized as a follow-up to the 
recommendations of the Meeting on Health Management Information and Appropriate 
Informatics which was held in the Republic of Korea in June 1994. It was intended to prm·ide 
a forum for information managers from selected Member States to review existing health 
information systems in their respective countries and to discuss new trends in information 
systems. appropriate technology. programme indicators and data management and analysis. 
Emphasis was placed on the support of information systems for all levels of health service 
provision in the participating countries. 

1.1 Objectives: 

(I) To revie\\ recent developments in national health information systems 
particularly as they relate to analysis. presentation and use of information. and the application of 
informatics: 

(2) to exchange ideas to improve health information systems development and to 
review the selected set of indicators: 

(3) to orient the participants to the role of informatics and rapid evaluation 
methodologies. planning and their potential application: and 

(4) to formulate guidelines for improvements in the utilization of health information 
in support of district health systems. 

1.2 Opening remarks 

In his opening address. DrS. T. Han. Regional Director of the Western Pacific Region. 
noted the significance of the workshop as WHO has just completed the third evaluation ofthe 
implementation of the global Strategy for Health for all. Furthermore. the Western Paci fie 
Region is also actively developing indicators for the regional policy framework. iVell' hori::on.1 in 
health to enable countries to monitor and evaluate their health goals. and reliable and accurate 
management information systems would form an essential part of the process . As it has al\\ a~ s 
been the policy ofthe Western Pacific Regional Office to provide technical support to countries 
to strengthen capacities for assessing national health systems, the Regional Director stressed that 
promoting new methods in the design and development of management information systems and 
effective use of health information remains a WHO priority. Noting that one of the key issues to 
be discussed at the workshop is health indicators. he pointed out that 92% of countries in the 
Region had achieved the 1996 target of 60 years for life expectancy at birth, 89% had infant 
mortality rates of less than 50 per I 000 live births while 83% had maternal mottality ratios of 
less than 300 per I 00 000 live births. He cautioned that these achievements should not make 
health professionals complacent as health goals are dynamic. Therefore a regular supply of 
accurate information would be essential for health professionals to monitor the existing health 
situation and plan appropriate services for their countries. 

The Regional Director observed that technology is changing fast and has, to a certain 
extent. revolutionized the way health care is managed. However, as information technology (IT) 
investment is generally expensive, the focus should be on appropriateness of the technology 
rather than on sophistication. Development of health information systems should be 
commensurate with a country's health development and available resource support. 
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The Regional Director concluded his address by informing participants of the 

development of a Regional Health Data Bank through which a health information network could 

be established to facilitate the formulation of future health strategy for the region. 

1.3 Appointment of Chairperson. Vice-Chairperson and Rapporteur 

Dr Bijend Ram of Fiji was appointed Chairperson, Ms Nguyen Thi Dung of VietNam as 

Vice-Chairperson, and Dr Gilbert Hiawalyer of Papua New Guinea as Rapporteur for the 

workshop. 

2. PROCEEDINGS 

2.1 Countrv presentations on health information systems 

All countries in the Region have health information systems (HIS) at different levels of 

development. They range from manual procedures at the peripheral level to personal computer

based or even mainframe-based systems at the ministry level. Therefore, country presentations 

of their respective health information systems gave workshop participants an insight into the 

diversity of HIS operating within and among countries. 

2.1.1 China 

Mr Wang Caiyou, Deputy Director of the Center for Health Statistics Information. 

Ministry of Health, People's Republic of China provided information on his country's efforts to 

apply information technology to every sector of the public health system. The collection of 

health information at the national level is organized under the following: 

(I) Center for Health Statistical Information (CHSI) which gathers national health 

statistical information: 

(2) National Report System on Communicable Diseases (under the Department of 

Disease Control, Ministry of Health) which collects information relating to infectious diseases 

and disaster diseases; 

(3) National Disease Surveillance System (under the Chinese Academy of 

Preventive Medicine, Ministry of Health) which has 145 surveillance posts at county level 

covering rural and urban areas: and 

(4) other health information systems which include a pharmaceutical information 

system, maternal and child health information system, occupational diseases reporting system 

and others. 

Mr Wang then traced the development of computer usage in China's health information 

system since 1983 when the computer was just used for data summary and report generation. In 

1987, 15 Vax minicomputers were made available for health information management through a 

loan from the World Bank. With these minicomputers, large scale epidemiological surveys 

could be carried out. Data processing and analysis also improved dramatically with the 

availability of high level computing language and the SAS computer package. At the same time, 

PCs were introduced to the provinces allowing some data management activities to be done at 

the provincial level. In order to improve the efficiency of data collection, provincial centres 

were equipped with modems, allowing them to send data for the National Report System on 

Infectious Diseases to the data collection station. 
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In 1991, the Epi-lnfo software was introduced to support data collection and analysis at 
the provincial centres . A Chinese version, produced in 1993 by Shanghai Medical University 
and CHSI, made it the most popular statistical package for health data management. In 1996, 
Internet and Intranet systems were introduced to the health information system . Today, the 
Chinese Academy of Preventive Medicine has a network that covers all 31 centres all over the 
country to supp011 the transmission of epidemiological data over the Internet. In some 
provinces, the network has been expanded to prefectures and. in some cases, even to counties. 
Furthermore. some II medical universities are now connected to the China Digital Data Net 
which provides a medical information index service on the Internet. 

2.1.2 Fiji 

Dr Bijend Ram, Assistant Director, Health Planning and Information. Ministry of Health. 
Fiji presented his country's efforts to develop HIS for public health. Priority areas for the health 
information services of the Ministry's programmes are: 

(I) divisional health information management: 

(2) the hospital record system: 

(3) networking of the information system among the major health institutions: and 

( 4) quality improvements and health research . 

Dr Ram then presented his country:s current HIS developments : 

(I) implementation of the hospital discharge database (HOD) at divisional and 
subdivisional hospitals: 

(2) review work on the implementation of national and district communicable 
surveillance systems: 

(3) continuing implementation process for the primar) health care management 
database: 

(4) continuing development on vital statistics under the inter-ministry births. deaths. 
and marriages project (BDM): 

(5) 
department: 

review work for Patient Master Indexing systems for the medical record 

(6) training medical and administrative staff at regional and district levels in data 
analysis and presentation: 

(7) development of geographic information systems to map regional and district 
data using GIS mapping systems; 

(8) expanding electronic mail, Internet, and local area network services of the 
Health Information Unit; and 

(9) setting up a computer laboratory and its support functions. 

To initiate a workable and cost-effective system, test projects were first initiated with help 
from international agencies. In addition, an inter-Ministry working group was formed in 1997 at 
the national level to coordinate outbreak prevention and control activities. Two key areas of 
concern for HIS development and application in Fiji are the lack of clear information policies 
(guidelines and standards) and lack of qualified managers and systems personnel. 
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2.1.3 Kiribati 

Mr loelu Tatapu, Health Information Officer, Ministry of Health and Family Planning. 

Kiribati, commented that the present information system in his country requires all health 

centres and dispensaries to submit a monthly reporting form to the Health Information Center 

(HIC) of the Ministry of Health and Family Planni11g, comprising outpatient attendance, 

inpatient data. school health data, home visits, imr,JUnization, referrals, births. deaths, special 

diseases, family planning, other diseases and general comments. At the HIC, the monthly 

statistical returns are processed with a number of PC~based software such as Lotus 123, Quattro 

and dBase Ill+. The data files are then imported into Epi-lnfo for analysis and generation of 

various kinds of health statistics. 

2.1.4 Macao 

Dr Tong Ka lo, Public Health Residency Doctor, Epidemiological Surveillance Unit, 

Macao, presented the current status of HIS development, problems and future plans in his 

country. The health system is made up of the public sector (w·ith 424 beds and eight health 

centres) and the private sector (with 507 beds). While there are health information systems in 

the private sector. he presented only the HIS for the public sector. 

Dr Tong presented one localized system and t\vo integrated net,vorks in the public sector: 

the epidemiological survci!bnce system ~ the health care net\vork~ and the administrative 

network . The first collects notifiable infectious diseases data from both the pub I ic and pri' ate 

sectors and disseminates the information monthly. The health care network collects c I in ical data 

from the hospital and eight health centres . However. access to the centra I database is I im ited for 

the public. The administrative nel\\ork collects data on human and financial resources from the 

administratiYe and supportive units. and periodically disseminates them to the public. 

While these systems provide useful information to assess health care needs (e.g. 

morbidity data). they are not fully exploited because: 

(I) the information requirements have not been clearly defined: 

(2) the people operating the systems are not well trained: and 

(3) modern IT technologies have not been introduced. 

Furthermore, there is no real plan or policy for the future development of HIS. due to the 

lack of qualified managers and control mechanisms in Macao. 

2.1.5 Marshall Islands 

Mr Joseph Mera, Director ofVital Statistics, Ministry of Health and Environment. 

Republic of Marshall Islands, briefed workshop participants on his country's HIS . The first 

attempt at HIS development was made in the area of birth and death reporting using dBase Ill+ 

in 1989. Before 1994, the HIS had largely been limited to data collection on births, deaths, and 

notifiable diseases and the data had never been fully collated nor analysed for generating 

detailed statistical indicators. 

Since 1994, data from several other health programmes such as immunization, STD/ AIDS 

and tuberculosis has been captured on personal computers using dBase and Epi-lnfo software. 

Efforts have also been made to get the pharmacy and laboratory systems on-line along with the 

administrative information system. While the Ministry of Health is making every effort to 

enhance development and use of HIS, Mr Mera concluded that all is not working as intended, 

largely because of the lack of qualified managers and planning and control mechanisms. 
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2.1.6 Mongolia 

Dr P. Altankhuyag, Deputy Director, Department of Information, Monitoring, Analysis 
and Evaluation, Ministry of Health and Social Welfare, Mongolia, gave a presentation on the 
development of HIS and health indicators in Mongolia. Data for the generation of key vital 
statistics and incidence of infectious diseases are collected by soms (grass roots level) and 
transferred to aimags by telephone, and from aimags to national level either by telephone or 
e-mail. Only nine aimags have e-mail facilities. Monthly reports are generated at the national 
level and fed back to all health managers and pla.nners at the Ministry of Health and Social 
Welfare and all aimag public health centres. Annual reports are sent from soms to aimags, 
summarized at aimag level and transferred to national level via paper or diskettes for the 
publication of the annual national health statistical report . 

While various health data are collected and reported, little or no analysis is done at each 
level. In addition, lack of knowledge in information technology and lack of qualified staff have 
been identified as problems hindering the further improvement of HIS in Mongolia. 

2.1.7 Papua New Guinea 

Dr Gilbert Hiawalyer, Acting Deputy Director, Department of Health, Papua New Guinea 
briefed participants on his country's national health information system which, under the 
National Health Plan for 1996-2000, aims to: 

( 1) improve the management. collection and analysis of information at the national 
and provincial levels by 2000; 

(2) ensure that progress in implementing the National Health Plan is systematically 
reviewed during the plan period: 

(3) 

(4) 
period . 

improve systems for generating essential information by year 2000: and 

maintain provincial reporting rate of at least 85% per month during the plan 

There is now a standardized system for reporting health information which is being 
implemented nationwide. Sufficient quantities of stationery for data collection and analysis 
have been supplied to every health facility in the country, including aidposts. for the last 2 1/2 
years. Guidelines that have been developed to stimulate better analysis and feedback of data are 
now used by the Department of Community Medicine, University of Papua New Guinea, and the 
College of Allied Health Sciences in their curricula. In addition, training materials have been 
developed as part of the National Information System to encourage better use of data at the 
health facility level. Technical support has been received from the National Department of 
Health and WHO to help national and provincial health staff in the summary and interpretation 
of health information. Each province in the country is now linked to the National Department of 
Health by modem to enable the province to receive long-distance software support and trouble
shooting as well as to transfer data more rapidly between provinces and headquarters, with paper 
backup. These efforts boosted reporting rates to a record 85% in 1995. 

Other efforts aimed at producing quality and timely health information include use of a 
common coding system, a maternal health record book to identify risk factors in pregnant 
women and family planning clients, handbook of health statistics for provinces and districts to 
provide politicians and senior administrators with district and provincial health profiles. 

Future efforts will be directed at strengthening the infrastructure to support the further 
development of the National Health Information System. This will include skills training in 
epidemiology, data management and informed decision-making through workshops at the 
provincial and regional levels, as well as attachments and formal training. There is also a need to 
strengthen the capabilities of the NHIS to include financial and other health resource indicators. 
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2.1.8 Philippines 

Dr Antonio Faraon, Medical Officer VII, Health Intelligence Service, Department of 
Health, Philippines, gave a presentation on the Field Health Services Information System 
(FHSIS) which is the official reporting system of the Department of Health to generate data on 
field health service delivery and statistics. The system gathers data from Rural Health Units and 
Barangay Health Stations. The objectives of the FHSIS are to: 

(I) provide summary data on health service delivery at all levels; 

(2) provide data for programme monitoring and evaluation; 

(3) provide a standardized, facility-level database for research; 

( 4) ensure usefulness, accuracy and time I iness of data reported to the Health 
Intelligence Service; and 

(5) minimize the recording and reporting burden at the service delivery level so as 
to allow more time for patient care and health promotion activities. 

The components of the FHSIS include family treatment records, target/client lists, tally 
sheets and reporting forms, and output reports . Since 1996, the FHSlS has undergone reviev.
and modification resultiug in simplification of the system by identifying selected health 
indicators, reduction in number and frequency of submission of reports and stream I ining data 
collection procedures. 

2.1 .9 Singapore 

Dr Voo Yau Onn, Registrar, Primary Health Services, Min is try of Health, Singapore gave 
an overview of the latest developments in the health information system of his country. Public 
hospitals in Singapore have been computerized since 1982 under the Singapore IT Masterplan. 
MediNet, a nationwide computer network which links government and private health care 
providers, has a Central Claims Processing System that provides a key channel of patient 
information flow from all hospitals in Singapore to the Ministry of Health as well as claims 
processing under the national financing schemes of MediSave and MediShield. Since 1993. 
information from MediNet has been available in the form of a National Patient Master Index 
(NPMI) to provide every government, restructure and private hospital , and selected clinics in 
Singapore with information on all inpatient and day surgery admissions as well as basic life
saving information such as drug allergy and medical alert data on patients. Hospitals in 
Singapore have their own systems running usually on mainframe and/or minicomputers. There 
is little application of IT for clinical management in hospitals. Integration of various stand
alone systems in hospitals has posed a significant challenge to extending IT applications. 

Computerized systems have been implemented at government polyclinic, and dental 
clinics since 1988 for patient registration, appointment scheduling and reporting of workload 
statistics and case-mix. A central immunization registry system tracks data on childhood 
immunization on a nationwide basis. IT has also been applied in student health screening and 
health monitoring, development of multimedia health education materials and laboratory 
information and document imaging. 

The next phase of computerization in Singapore will see the development of electronic 
medical records to enhance the quality of clinical information for patient care. New 
technologies such as smart-cards for patient-held medical records, telemedicine and pen/voice 
input systems are receiving attention. Re-engineering of current operations and work processes 
and clearly thought out priorities, planning and selective application of tested technology have 
been found to contribute significantly to the cost-effectiveness of computerization in the 
Singapore experience. 
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2.1.1 0 Tonga 

Ms Suliana Vi, Acting Senior Health Planning Officer, Ministry of Health, Tonga 
presented the health information system of her country. Information flow in Tonga is organized 
under three broad categories: 

(I) data processed and analysed at the sectional leveL 

(2) data forwarded on a weekly/monthly basis to the Health Planning and 
Information Division where they are compiled on an annual basis: and 

(3) data compiled at the sectional level and forwarded to the Health Planning and 
Information Division on an annual basis. 

At present, computer use within the health information system is lmv and no net\vorking 
exists. Only the Medical Records Section of the main hospital in the country has computerized 
the discharge summary and the development of a computerized patient master index is 
underway. The district hospitals are not computerized and discharge cards are sent to the main 
hospital for data capture . 

Currently the country's health information system is hospital oriented . Efforts ha' e been 
made in recent years to develop outpatient services but the information system for these sen i.:es 
has yet to be developed. rhe Ministry of Health is working towards the improvement of the 
health information system by strengthening data collection. particularly vital statistical data. 
There is also an urgent need for the health information system to support strategic planning and 
programme budgeting. 

2.1 .11 Vanuatu 

Mr Gideon Mae!. Principal Health Planner. Depar1ment of Health. Vanuatu. presented 
HIS and health statistics in his country. The National Health Statistics Office receives health 
data from all levels of service delivery which include hospitals. health centres. dispensaries and 
community visits . The office compiles the data and printout are made a\·ailable for use at 
regular intervals. 

While statistical repor1ing and recording at hospital level have improved. most of the 
hospital data are collected and sent to the Statistics Office at central level \\ ithout being 
adequately analysed because most staff lack data management and statistical skills. In addition. 
there is no properly developed software at the central office which can be used to process and 
analyse data that are received from health facilities . He commented that his country urgently 
requires training for health \vorkers in data processing and statistical analysis in order to further 
improve the HIS. 

2.1.12 VietNam 

Ms Nguyen Thi Dung, Statistician. Ministry of Health, VietNam, presented HIS 
development at the district level and the reporting channel from the commune to the central 
level. Health service activities, recorded on monthly and quarterly forms at the commune level. 
are sent to the district level. The district office then forwards a summary of district's activities 
to the provinces from where the information is summarized and transmitted to the central level. 

The HIS of VietNam relies heavily on the performance reports prepared at the commune 
level. However, the quality of information produced by the system is a major problem and 
reported performance data are often biased and unsuitable for assessing programme 
performance. The raw data are gathered by health workers who are not well trained in data 
collection. In addition, the system suffers from delays in reporting and lack of analysis for 
management use at the district level. As a way to improve HIS in the future, Ms Dung 
suggested the following strategies: 
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(I) develop an information policy to provide a direction; 

(2) select key health indicators; 

(3) improve data analysis and feedback. and 

( 4) train managers and health worke:·s. 

2.2 Performance evaluation of district health management information systems (DHMJS) 

Dr Young Moon Chae, Professor, Graduate School of Health Science and Management, 

Yonsei University, Korea presented the performance evaluation ofDHMIS in Korea. The 

purpose of this study is to analyse the effects ofthe DHMIS on the productivity and behavioural 

aspects of health workers as well as quality of services to the visitors using the vaccination room 

at the K won sun district health centre located in Suwon city. Three surveys were conducted to 

measure the changes in productivity and the adoption process (knowledge. persuasion, decision. 

implementation. and confirmation) of health workers over a tvventy-month period. In addition. 

the effects ofthe DHMIS on the quality of services to patients were also measured seven months 

after the third survey by comparing the quality of services between the study health centre and a 

similar control health centre. 

The folio'' ing results \Vere obtained from the surveys: First. productivity of health 

workers has improved over time as they have become fam i I iar with the system. Second. 

knowledge and activity had not significantly changed. but the persuasion score had unexpected!) 

decreased in the second survey. This may be due to the effect of intensive training prior to the 

first survey_ Third. quality of services for the study centre \\as better than the control health 

centre . These systematic evaluation processes are imp011ant aspects of improving the qualit~ of 

DHMIS and user satisfaction at district leveL 

2.3 Economic analvsis oftelemedicine 

Dr Young Moon Chae also presented a new approach to economic analysis of 

telemedicine in Korea. It has been widely accepted that telemedicine can increase accessibility 

to advanced medical technology· at the university hospital for community residents living in a 

remote area. His presentation focused on the economic evaluation oftelemedicine to identify 

impot1ant factors influencing costs and benefits and to understand how these factors can be 

changed to improve the economic performance oftelemedicine. 

When the telemedicine project currently operating in Korea was evaluated. based on the 

traditional cost-benefit analysis, the results showed a heavy net loss with a B/C ratio of 0.17. As 

several values were added to the analysis based on an information economics approach. 8 /C 

ratios steadily increased. When the savings in medical expenses due to the early detection of 

diseases were taken into consideration. the ratio exceeded the break-even point. From the 

sensitivity analysis, a number of patients and the cost for equipment and communication \\ere 

found to be the key factors influencing the economic performance oftelemedicine. This 

analysis shows a useful way to quantify the intangible benefits of information technology and to 

find strategies for further improvement. 

Following Dr Chae's presentation, Dr Ram of Fiji briefed workshop participants on the 

development of Fiji's health information system to strengthen district management. This was 

carried out during the Northern Division HIS Pilot Project from 1995 to 1996, targeting 

personnel at all levels, from field workers to community leaders, field supervisors and health 

managers at district, provincial and Ministry levels. The project focused on decentralizing data 

entry and processing at source and setting standards in developing the national HIS. These 

included integrating public health and hospital information, establishing a minimum data set, 

developing and prioritizing health indicators for programme management and decentralizing the 

process of data collection and analysis of health information for interpretation and action by 

local managers. A major component of test pilot project was ski lis training for staff associated 

with the HIS. Lessons from the Northern Division HIS Pilot Project have shown the usefulness 
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of the computer as a tool for data and information management but that its effective use requires 
careful system design. The attempt to identify a minimum data set has been difficult and 
experience has shown that what is needed is a set of indicators for decision-making and 
planning. Further work has to be done in the area ofstafftraining for the HIS. especially 
strengthening hospital staff skills data processing and computing. 

2.4 Group discu sian on curren t is ue in health information svstems 

Although the countries participating in the workshop were in different stages of HIS 
development. all of them had experienced problems with their system . A fundamental 
requirement for HIS is a clear information policy from which objectives and standards can be 
derived. Many countries do not have a clear policy for HIS development and. in many 
instances. there is a lack of political wi II and forward planning to develop a sustainable system. 

Most countries raised concerns over on the timeliness and frequency of data reporting. 
They also cited the problems of incomplete and poor quality data. poor reporting rate and loss of 
data through continuous summary at all levels of HIS. Furthermore, many countries still need to 
improve information feedback, usage and action to be taken on the information generated from 
the HIS . The main constraints experienced are lack of proper organization. poor feedback to the 
periphery and lack of evaluation ofthe HIS. The connection between information and results is 
unclear to many. The country summary of the group discussion is given in Table I. 

2.5 Data processing, analysis and use of information 

Dr Michael O'Leary reviewed the reasons for collecting health data. highlighting that 
analysis allov.s health workers to: 

(I) define the magnitude and extent of health problems: 

(2) identify districts or populations with special risks: 

(3) highlight constraints or barriers to good health: and 

(4) point the way to solutions. 

He stressed the purpose of health data collection and analysis is to stimulate action for 
health improvement. He noted that typically in the surveillance cycle. a lot of data are collected 
and generated but little analysis is carried out and there is too little meaningful feedback 
provided to the front-line collectors of data. He attributed the 'collection and no action· to the : 

(I) relative ease of designing forms and collection systems: 

(2) the lack of skill in analysis and interpretation; 

(3) limited resources for analysis and action: 

( 4) the increasing demands as we move up each cycle stage with every stage of the 
cycle depending on the successful completion of the previous stages; and 

(5) possibly, fewer requirements imposed or incentives offered at later stages . 

This imbalance undermines the purpose of information systems and breeds dissatisfaction 
among health workers, managers and planners. 

Dr O'Leary also pointed out that data analysis and public health action can take place at 
any of the several levels in the health system and therefore analysis and action should occur as 
close to the data source as possible. Each country should clearly define what information is 
necessary for action at each level. One approach is to begin at the national level first 
(designating a minimum data set and the health indicators produced from these data), with 
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additional indicators added at each lower level. Alternatively, lower levels can independently 

determine their own data requirements. This is the process of identifying priority health 

indicators. In order to maximize the public health use of data, it is important to define the flow 

and use of data. A key consideration in revising or refining a HIS is the capacity of intended 

users to interpret and make use of the information. The focus on users should include: 

(I) paying attention to good and easily understood data presentations, especially 

graphically: and 

(2) providing short training courses in interpreting and using information for 

managers and health professionals . 

Dr O'Leary concluded his presentation by giving a few precautions on the use of 

computers and communications. He noted that while computers and communication have 

revolutionized data storage, analysis and information dissemination around the world, they also 

have specific limitations, especially in settings which lack resources. In general, small data sets 

(often the case at the health facility level) are easier and quicker to handle manually. Most 

importantly. a computer will not improve a poorly-designed information system; it >viii only 

highlight its deficiencies. 

Dr Souares of the South Pacific Commission (SPC) introduced the Pacific Public Health 

Surveillance Network which has been set up to promote epidemiological surveillance among the 

Pacific island countries and territories. He informed workshop participants of the Network· s e

mail list server called PACNET which is to facilitate e-mail communication. disease 

surveillance and notification of outbreaks. A e-mail list server works by automatically 

despatching a message sent to the I ist server to all subscribers of the I ist. In the case of 

PACN ET, a message sent to the PACNET I ist server wi II automatically be despatched to all 

PACNET members which makes the spread of useful information very easy and quick. 

Following Dr Souares' presentation. Dr Yoo of Singapore gave a review ofthe statistics 

gathered by the Public Health Division of the Ministry of Health. These include 

epidemiological and surveillance data as well as leading conditions seen in government 

polyclinics and general practice clinics. 

2.6 Health informatics application in the Asia Pacific Region 

Dr K. C. Lun gave a presentation on health informatics and stressed that the purpose of 

his presentation was to give workshop participants an awareness of the various applications of 

health informatics and how some countries in the Asia Pacific Region are using health 

informatics to improve the delivery of their health care services and patient care. He began by 

defining health informatics and gave some examples of health informatics applications such as: 

( 1) health information systems; 

(2) decision support systems; 

(3) telemedicine and communications; 

( 4) computerized patient records; 

(5) image and signals processing; and 

(6) primary care systems. 

He cited the reasons for countries adopting health informatics as: 

( 1) decision-making in health care management depends on reliable, relevant and 

timely information and health informatics make this possible; 
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(2) computers can store, manipulate and retrieve large amounts of information 
quickly and efficiently; 

(3) many countries now find it necessary to transmit health information stored in 
computers through telecommunication links: and 

( 4) information technology is be corning increasingly inexpensive but there is sti II a 
large disparity in the know-how among various countries in the Region. 

Dr Lun then gave examples of health informatics applications in selected Asia Pacific 
countries: 

(I) telemedicine in Australia. with details of its application in serving the outback 
populations ofNew South Wales; 

(2) the patient card project of the Hospital Authority of Hong Kong, which is now 
an Asian showcase project for smart-card-based patient-held medical records: 

(3) the National Telemedicine Project of Thailand. which aims to deliver distance 
medical consultation, training and education and health information services to underserved 
populations of Thailand by linking some 60 district hospitals with the Ministry of Public Health 
and major hospitals in Rangkok through satellite and telephone line communications: and 

(4) the Health ONE project of Singapore which will deliver a wide variety of health 
information resources to both the public and health professionals on the Singapore ONE 
network. a broad-band. high-speed network that aims to reach out to all homes and offices in 
Singapore by 2000. 

Dr Lun observed that more and more Asia Pacific countries are using telernedicine for the 
following reasons: 

(I) many Asia Pacific countries are either large countries with large. underserved 
rural populations or large island nations \vhich make them ideal for telcmedicine: 

(2) most, if not all. of these countries have low ratio of medical specialists to 
population; and 

(3) technology and telecommunication costs are increasingly affordable, allowing 
Asia Pacific countries to adopt telemedicine. 

He defined telemedicine as the transmission of medical information (text. images. 
biosignals, video, sound) and expertise (medical and nursing) from one site to another through 
telecommunication links and noted that telemedical applications need not be prohibitively 
expensive. Currently, a lot of work is being done to explore inexpensive use of the Internet for 
telemedicine such as the sending of e-mail and compressed images of X-rays. CT-scans and 
pathological specimens for teleconsultations. 

Dr Lun ended his presentation by giving an off-line demonstration of the Health ONE site 
(http://www.health l.nus.edu.sg) which he is developing with a grant from the National 
Computer Board of Singapore as well as the website of the Asia Pacific Association for Medical 
Informatics (APAMI) which aims to promote health informatics among Asia Pacific countries 
(http ://www .ai ms.org.sg/apam i ). 

Following Dr Lun's presentation, Mr Wang Caiyou ofthe People's Republic of China 
briefed workshop participants on Internet use in his country. Currently, Internet services in 
China are provided by the: 

( 1) Chinese Academy of Sciences (CANET), which is for the research community; 
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(2) National Committee on Education (CERNET), which is for the educational 

community: 

(3) Ministry of Post and Communication (CHINANET), which is for the 

commercial sector: and 

(4) Ministry of Electronics (GBNET), which is for government depat1ments . 

Since I 996, Internet applications in health have been supported on three networks viz. the 

Health Management Information Network, which connects the Ministry of Health with health 

bureaux at the provincial and prefectural levels; the Epidemic Information System Network, 

which facilitates epidemiological reporting, monitoring and surveillance, and the Medical 

Research Education Network, which connects major medical universities and research 

institutions throughout China. As an example of the application of Internet in health, he 

described the Chinese Golden Health Project which makes use of the Internet to develop a 

hospital information system as well as to provide remote medical consultation and treatment. 

2.7 Group discussion on appropriate informatics applications 

Participants acknowledged that technology is rapidly changing and sa\v the need to 

modernize their country ' s HIS in order to better facilitate data storage, anafy·sis, reporting and 

dissemination . One of the problems that many of these countries face today is the large amount 

of collected raw data that have yet to be analysed, resulting in what has been described as ' data 

cemeteries·. Informatics applications could be the solution to turn 'data cemeteries· into 'data 

repositories' by providing user- friendly interfaces into electronic data capture. storage, analysis 

and reporting . However. participants acknowledge that in settings with poor resources. the 

focus should be on appropriate use of technology rather than on sophistication. Even then. 

barriers exist in the adoption of appropriate informatics applications . Some of the barriers cited 

by patticipants include: 

(I) perception of need and fear of change as often there is insufficient a\vareness 

and knowledge ofwhat technologies are available and \\hat they can do and cannot do: 

(2) lack of qualified staff and training to support and maintain the use of 

technology: and 

(3) budgetary/financial constraints . 

Table 2 gives a country summary of the group discussion on appropriate informatics 

applications. 

2.8 Health indicators for New horizons in health 

DrY. C. Chong briefed workshop participants on the set of health indicators formulated 

for the Western Pacific Region's policy document New horizons in health which aims to shift 

emphasis from disease orientation to positive health and human development. The change in 

emphasis will: 

(1) stress the growing roles for individual, family and community participation in 

health matters; 

(2) help ensure that health and environment are not damaged by economic progress; 

(3) encourage and help people to avoid disease and disability; and 

( 4) stress that health interventions must be people and well ness-centred and not 

disease-focused. 
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The New horizons in health strategy will have two important concepts: 

(I) health promotion, incorporating measures to encourage healthy behaviour: and 

(2) health protection. 

The themes for New hori::ons in health are: 

(I) ·Preparation for life" which will primarily focus on the child: 

(2) ·Protection for life" which will deal with factors that suppress or inhibit good 
health throughout life: and 

(3) 'Quality of life" which will target ways of sustaining and preserving health in 
older persons. 

The proposed new approaches to health do not require extensive structural changes within 
the health system. However. existing health information systems \viii have to be modified to 
take into account the different components that make up the physical. mental and social well
being of individuals at different times of their life. For this reason. a representative selection of 
indicators necessary to obtain baseline data. monitor progress and evaluate outcomes has been 
proposed for the specific objectives of each theme group. Work is also in progress to dew lop 
new indicators to reflect those non-health components that contribute to quality of life. such as 
the environment. socioeconomic factors and healthy lifestyles. 

Dr Chong then outlined criteria for selecting indicators which should be : 

(I) 

(2) 

(3) 
with health: 

(4) 

(5) 

(6) 

(7) 
population. 

simple and readil) understood: 

output -oriented: 

comprehensive in taking into account the significnnt consequences associated 

readily. quickly and economically available: 

separable into geographically localized components: 

reveal extensiveness of shortfalls/ achievements from health objccti,·es: and 

reveal the different effects of given trends on different groups \\ ith in the 

Following Dr Chong's presentation, Dr Altankhuyag of Mongolia briefed workshop 
participants on the development of health indicators in Mongolia. The process of developing 
health indicators in his country was aided by a national workshop for the identification of 
essential health indicators in 1996. The workshop helped to: 

(I) identify priority health problems in Mongolia; 

(2) confirmed the critical health services and resources for the prevention and 
control of each priority health problem; 

(3) identified essential health indicators to be used at different levels of the health 
system; 

( 4) identified primary data sources for each indicator in terms of availability and 
validity; and 
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(5) identified problems of data generation and management which need to be 

further assessed and strengthened within the HIS. 

The \\Orkshop identified priority health problems for Mongolia. such as tuberculosis. 

hepatitis. sexually transmitted diseases, respiratory diseases. cancer. cardiovascular diseases. 

maternalmot1ality infant mortality and alcoholism. Health problem indicators. critical service 

indicators and indicators of critical resources wert subsequently identified to be used for 

evaluation and decision-making at different levels of health care services in Mongolia. He then 

presented statistics on various identified health indicators. 

2.9 Process of national indicator selection and definition 

Mr Steve Lwanga gave a presentation on the process of indicator selection and definition. 

He noted that many countries are now incorporating management data into their information 

systems and not merely addressing the morbidity and mortality type of health information . 

Mr Lwanga identified some of the common problems associated with health information 

systems. These are : 

(I) most HIS act merely as pipelines for data flow. with little analysis and use in 

spite of being developed to facilitate decision-making: 

(2) information on communicable diseases collected at the peripheral le\ el is rarely 

organized and analysed for local use in the prevention and control of diseases. particular!) 

epidemics: 

(3) data routinely collected by health service staff are often of dubious quality and 

completeness. and therefore are frequently not relied upon: 

( 4) most of the data on health of those without access to services. or '' ho use 

private sector services, are missing from government health information systems. 

(5) registration of bit1h and deaths is generally inadequate. as is repot1ing of cause 

of death and of communicable diseases: 

( 6) there is \videspread inefficient use of informatics for better data management 

despite considerable investment in computers and data processing; and 

(7) low priority is generally accorded to health information systems b) pol icy makers . 

Currently the approach to strengthening national health information systems is to be more 

systematic in supporting countries to improve their HIS by addressing two categories of 

problems: 

(I) inadequate quality, completeness and timeliness of data produced through the 

routine health recording and reporting mechanisms; and 

(2) insufficient use of available data for planning, implementation, case and service 

management, monitoring and evaluation . 

Mr Lwanga added that principles for HIS development should include: 

( 1) ensuring that health data are use or action-oriented rather than data or 

information led (i.e. no data should be requested from a service level to be reported to higher 

levels which do not have an actionable use at the recording level); 

(2) efforts to make better use of existing data at all levels of the health system 

through practical analysis and improved presentation of data; 
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(3) ensuring that any changes or developments to data recording and reporting 
should be made only to improve the provision of health care and implementation of public 
health action or management of the health system: 

(4) priority attention to improving data generation and use at the local level to 
support enhancement of service performance at that level: 

(5) avoiding major overall information systems revisions and ensuring that 
operational problems caused b) inadequate. incorrect or outdated information receive priority 
attention: 

(6) using priority health indicators which can be measured with data generated 
routinely through service processes (selection of indicators requiring special surveys and 
composite indicators not relevant for monitoring health services should be avoided): and 

(7) enhancing skills of existing service staff and managers in data management. 
including use of computers, rather than creating specialists in health data analysis and 
informatics. 

Mr Lwanga advocated that countries should hold workshops at different service le\·els to 
select essential health indicators. The selection process should: 

(I) identify priority health problems. the target populations and the high-risi-; 
groups: 

(2) confirm critical health services and essential resources for pre\·enting and 
controlling each priority health problem: 

(3) identify indicators of health. critical health care and essential health resources: 

(4) for each indicator. identify primary data sources and assess their current 
availability and validity: and 

(5) identify the types of data generation and management problems needing 
attention within the health information system. 

2.10 Group discussion on health indicators and data sources 

Participants acknowledged the efforts of the WHO Regional Office for the \\'estern 
Pacific in developing indicators for its New hori::ons in health policy. After much discussion. 
many countries felt that they could not easily generate some of the indicators through the routine 
data collection system. Many of the indicators could only be obtained through surveys such as 
those measuring incidence and prevalence. They also felt the need for more explanation and 
clarification on the criteria (e.g. how to objectively measure 'happiness' for the impact indicator 
on 'percentage of the elderly who lead an active and happy life'). As the numerators and 
denominators of some ofthe indicators, as well as the sources of data. are not immediate!) 
obvious, it would be helpful to have clear and concise definitions for the health indicators so as 
to avoid problems with understanding and interpretation. The main indicators that most 
countries find difficulty in adopting are the noncommunicable, geriatric and non-medical 
indicators. Many countries feel that there could be room for additional indicators such as 
reporting dengue fever, contraceptive prevalence rates and teenage pregnancy rates. It was also 
suggested that the time could be appropriate for a review of the WHO list of notifiable diseases. 
Table 3 gives a country summary of the group discussion on health indicators and data sources. 
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3. CONCLUSIONS 

The main conclusions of the workshop were as foiiO\vs : 

3 .I General 

3 .1.1 All countries participating in the workshop have health information systems at 

different levels of development but their common focus is effective use of their HIS to stimulate 

action for health improvement. 

3.1.2 Constraints still exist at all levels and in all aspects of HIS in most countries. such as 

quality and timeliness of data collection, loss of data through continuous summary up the stages 

of the HIS cycle. limited analysis and action. and poor feedback to the workers at the data 

sources. It is therefore crucial for each country to carefully develop well-defined objectives for 

its own HIS according to its needs, resources and overall epidemiological and health 

management situation. 

3 .1.3 Countries should strengthen their existing HIS by ensuring that: 

( 1) data collected at the ground level are relevant. action-oriented anJ not 

unnecessarily excessive: 

(2) use of health indicators is prioritized through an objecti\ e and rational selection 

process: 

(3) their HIS is routinely monitored to continually improve the quality and use of 

data: 

( 4) their HIS does not undergo major overall S) stem revisions unless generated b) 

inadequate. inaccurate or outdated data: 

(5) information generated by the HIS is relevant and used for national/programme 

monitoring and planning. and feedback to personnel at the ground level: and 

(6) appropriate use of technology is capitalized \vhenever the national or local 

situation favours its adoption. 

3.2 Use of health indicators in relation ro health information sv terns 

3 .2.1 Health indicators are markers of health status, service performance or resource 

availability. They are useful for national and programme monitoring and formulation of health 

policies and strategies. It would be useful for countries to develop guidelines on methodologies 

for the development and prioritization of indicators. 

3.2.2 All indicators selected should be directly related to well-defined objectives of the HIS . 

They should be easily measured and generated. For this reason, any indicator selection should 

take into account those indicators that can be routinely generated by the HIS and those derived 

from special surveys. They should also be clear and easily understood, useful for action, 

feasible to obtain and relevant to national/programme monitoring and formulation of health 

policies and strategies. 

3.2.3 As ambiguous interpretation of the definition and criteria for health indicators could 

lead to poor or incomplete data and their spurious use for health monitoring, planning and 

formulation of policies and strategies, it would be helpful to develop a dictionary of health 

indicators to provide information on each indicator's definition, criteria, interpretation, 

operational usefulness and impact on health. 
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3.2.4 In reviewing the New horizons in health indicators, participants recognized that 
specific priority ranking will vary from country to country due to the different health needs and 
priorities \vithin each country. 

3.2.5 When determining priority rankings of indicators. objective methods should be used 
such as expert consensus or the use of an objective scoring system. 

3.3 Appropriate use of health informatics 

3.3.1 Technology is rapidly improving and countries should capitalize on adnmces in 
technology ''henever the national or local situation favours its adoption. For this reason. 
participants at the workshop were made aware of many recent applications in Asia Pacific 
countries. 

3.3 .2 As technology is sti II relatively expensive. countries should focus on applications 
which are appropriate w·ithin their national context. 

3.3 .3 Having a \veil thought out strategy for 1-1 IS could fac i I itate the use of appropriate health 
informatics and overcome some of the barriers cited by participants. such as lack of information 
and knowledge about the technology. lack of ski lied support staff to support training and 
maintenance. and budgetary constraints. 

3.3.4 It \\as noted by pat1icipants that e-mail should be a basic entry point to the usc of 
informatics in their country to facilitate communication, data collection. anal~ sis. reporting and 
dissemination of results. disease monitoring and survei !lance and updating of knm' ledge. 

3.4 Improving utilization of HIS in support of district health information svstcms 

Systems 

3.4.1 Many countries still require significant improvements in their HIS infrastructure and 
supp011. Any improvement should be made at every level of the system and not just at the 
central or Ministry level. 

3.4.2 If the current HIS is \\Orking well. major overall system re,·isions or re-design should 
be avoided. If revision is necessary due to inadequate. incorrect or outdated information output. 
the exercise should be addressed through a fully consultative process involving a II I eve Is of the 
health system and with high-level supp011. 

3.4.3 It would be useful if countries routinely monitored their HIS in terms of overall 
functionality and effectiveness. so as to continually improve the quality and use of data. This 
process should evaluate data use in support of heath care delivery. health system management 
and monitoring ofthe health situation. 

3.4.4 Information feedback to all levels is crucial to improve data quality and timeliness and 
to ensure the use of data. This process can be directly linked to decisions on resource allocation . 

3.4.5 Countries may require appropriate and coordinated technical support. This should be 
organized and managed by the countries themselves, with necessary support and collaboration 
with international agencies, including inter-agency coordination as desired by countries. As 
international agencies often have new or different data demands, proper coordination is 
necessary to avoid overburdening personnel doing the data collection at the ground level. 

3.4.6 Countries should extend their data coverage to include indirect health information such 
as health economic and health resource indicators as these are increasingly impot1ant for 
effective country programme planning and management in health. 
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ManpO\\er 

3.4.7 For their HIS to be effective and efficient, countries should develop and implement 

strategies for improved analysis. interpretation and report writing skills. It is an important 

function for those responsible for data analysis and rep01t writing to have the ability to present 

results in an easily understood format, together \"'ith relevant statistical charts to show 
geographical distributions, time trends and other key pieces of information so as to facilitate 

interpretation and use of the information. 

3.4.8 As the turnover of HIS staff in developing countries is high, there is a need to better 

define and document user requirements to ensure continuity and further development of the HIS . 

This includes procedure manuals and training modules, especially for district staff. 

3.4.9 Staff training is a key activity in the effective and efficient running and maintenance 

of a national HIS. Therefore. national training courses to promote the use of health information 

should be organized for all levels of staff associated \vith the national HIS, from time to time. 
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Table I: Summary of group discussion on current issues in health information system 

ELEMENTS COUNTRY ISSUES/PROBLEMS 

Collection/Reporting Philippines Absence of minimum data set 
Problem '' ith health indicators 
Too much data to collect 
Need to simplify procedures 

Singapore. Fiji. VietNam. Lack of standards ( eg indicators) 
Macao 
China and Papua New Incomplete data 
Guinea Underreporting of data 
Kiribati. Fiji. VietNam . Lack of guidelines for data 
Macao collection and rep011ing 
Kiribati. PNG. Philippines Frequency and timeliness 
and China. Vanuatu. Viet Overload health '' orkers (data 
Nam demands) 
China. PNG. Philippines Problem '' ith data flo\\. 

Problem '' ith forms (\\here and 
how to supply forms) 

Synthesis/ Analysis Kiribati. Philippines. PNG Under staffing of personnel for 
data ana I vs is 

VietNam. China. PNG. Lack oftraining 
Mon go lia. Ton!..la. Vanuatu 
Philippines. Kiribati Difficult to justify staff 
China Summarizing data through man~ 

le\ cis nw\ mean loss l)f 
in format Jon 

PNG Lack of anah tic methods 
PNG. China. Philippines. Lack of hard'' arc support 
Mongolia 
PNG. VietNam. Vanuatu Lack of feedback 

Problems'' ith organi zation and 
timing of feedback 

Feedback and use/action Tonga Focus is at nationallc\ cl 
(lack of focus at uround le\ el) 

PNG Lack of incenti\ es or interests 
PNG. Philippines. China. Lack of kno\\ ledge on usage 
Mongolia. VietNam Lack of demands. not demand 

driven 
PNG Connection between information 

and results is unclear to mam 
Overall constraints PNG. Philippines Clinicians do not use information 

Lack of evaluation 
HIS is externally driven. often by international agencies 
Lack of fonvard planning 
Lack of political will/low priority /poorly coordinated 
Lack of qualified managers 
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Table 2: Summary of group discussion on appropriate informatics applications 

ELEMENTS COUNTRY USAGE OF IN FORMA TICS 

Collection/Reporting Kiribati, Vanuatu, Ministry/HQ level only 
Marshall Islands 

Philippines, PNG, VietNam, Province/region and above 
Fiji, Tonga 

China, Mongolia District/county and above 

Singapore, Macao All levels 

Synthesis/ Analysis VietNam, Vanuatu, Ministry/HQ level only 
Marshall Is., Kiribati, Tonga 

Philippines, PNG Province/region and above 

China, Fiji, Mongolia District/county and above 

Singapore, Macao All levels 

Barriers Fiji, Macao, Vietnam, Fear of change/Perception of 
Marshall Is, Vanuatu, PNG, need (lack of knowledge) 
Tonga 

All countries Lack of qualified staff/ training 
and support 

Vanuatu, Marshall Is, Fiji, Budgetary constraints 
PNG. VietNam, Philippines. 
Tonga. Kiribati 

Mongolia, Macao, VietNam, Lack of information 
PNG infrastructure 
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Table 3: Summary of group discussion on health indicators and data sources 

Objectives Indicators 

Context Performance Impact 

Theme I: 
Preparation for Life 
1.1 1.1.2 and 1.1.5 

Data not collected 
routinely should 
inc Jude contraceptive 
prevalence 

1.2 1.2.1 1.2. I, 1.2.2 
KnO\vledge, attitude Some countries do not 
and practice data have programmes 
difficult to acquire 

1.2.5 
Data not routinely 
collected 

1.3 1.3.1 1.3.4. 1.3.5 1.3.2 
Literacy rate only Data difficult to obtain DMFT not routineh 
from census once as sun eys are needed collected. will need 
every I 0 vears survey 

Theme 2: 
Protection of Life 
2. 1 2. I .I 

Data on I) from 
survevs 

2.2 2.2. I. 2.2.2 
Data on I) from 
survevs 

2.3 Dengue should be 
included here 

2.4 2.4.1. 2.4.2. 2.4.3 2.4.2 
Data only from Difficult to obtain 
surveys disability data 

especially in 
countries which are 
geograph icallv large 

2.5 2.5.1' 2.5.2, 2.5.3 2.5.1. 2.5.2 
Data only from Data only from 
surveys surveys 

2.6 2.6.1 2.6.1' 2.6.2 2.6.1 
Not routinely Not routinely Not routinely 
collected data collected data collected data 

Theme 3: 
Quality of Life in 
lateryears 
3.1 - 3.5 All indicators excluded because they are only obtainable from surveys, 

especially those requiring incidence/prevalence data 
Also definitions not given, therefore subject to different interpretations 
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ANNEX 2 

TIMETABLE 

Time Monday, Tuesday, Wednesday, Thursday, 

27 October 28 October 29 October 30 October 

0800 Registration ( 0800) Plenary session ( 1 ): Group discussion (2) Plenary session ( 4 ): 

I. Opening ceremony 4. District health 8. Appropriate 11. Data processing. 

to (0900) information system informatics analysis and use of 
application information 

Group photo (DrY. M. Chae ' 
1000 Dr B.P. Ram) (Dr M o· Lear~ 

J Adoption of agenda Dr Voo \'au Onnl 

COFFEE BREAK 

1015 3. Country presentations Group discussion ( 1 ): Plenar) session (3 ): Plenary session ( 5 ): 

5. Current issues in health 9. Health indicators for 12. Information 

to management .\'e11· hori::.ons in health infrastructure 
information S) stem development 

(Dr Y.C. Chong 
1200 Dr P. A ltankhuyag (Dr M. O'Lear:-

MrS. L'' anga) Dr Y. Souares · 
Dr Y.C. Chong) 

LUNCH BREAK 

1330 3. Countr:- presentations Plenary session (2) Group discussion (3) 13 . Discussions and 
finalization 

( cont'd) 6. Health informatics 10. Selected set of health 
to application indicators and data 

sources: 

1430 

COFFEE BREAK 

1445 3. Country presentations 7. Computer Group discussion (3 ): 14. Closing ceremony 
demonstration ( 1500) 

( cont'd) on district health (cont'd) 
to management 

information 
system package 

1530 
(DrY. M. Chae) 






