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Abstract 
 
To understand the health resources allocation and 

to discover the health disparity issues in Taiwan, we 
developed a web-based GIS application system in 
National Health Research Institutes (NHRI) which 
provides flexible way to investigate the health 
resources locally.  We use the Area Resource File 
(ARF) of the township level of Taiwan from the 
government website and officially reports.  The Area 
Resource file contains the data from 369 townships or 
25 counties since 1996.  It includes demographic, 
medical services and health outcomes information.  
We create shape file for health resource areas and to 
disseminate the underlying data and maps over 
Internet by using ArcIMS from ESRI。 

The results of interactive ARF system provide 
significant information discovery.  It not only allows 
researchers to study the health resource allocation 
locally, but also allows them to examine the health and 
environmental disparity issues through the system. 
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Introduction 
 

To fast improve our understanding of health 
factors and mechanisms that affect our health is a 
fundamental necessity for planning appropriate health 
policy and preventive interventions. The elucidation 
of health issues is beset by well design health 
research with adequate health data.  The research 
design tries to combines health demographic, services 
and outcome information integration by using 
Geographic Information System and creates effective 
information presentation system to deliver the 
powerful policy solution available for building 
sustainable, flexible infrastructures to power the real-
time health policy research task.  Research teams can 
discover and share information assets as well as 
seamlessly present those information assets 
throughout the health community.  . 

The Health Data Team at Center for Health Policy 
Research (CHPR) and Development, National Health 

Research Institutes (NHRI) conducts research in the 
field of health policy by providing innovative 
evidence-based information and systems and is 
dedicated to the generation of new knowledge about 
the nature of health information problems, the 
development of new information resources and health 
policy analysis technique and tools to support 
evidence-based health research [1], and the 
evaluation of various innovations in overcoming 
health information problems.   

This study tries to combine health Area Resource 
File (ARF) of Taiwan which was collected from the 
government website and officially reports and create 
new healthcare information presentation system for 
policy analysis .  Geographic Information System (GIS) 
was chosen since it provides a powerful, logical, and 
intuitive means to store, manipulate, and retrieve data 
[2-3].  It provides the ability to visualize in a map form, 
only those features or objects that meet specific 
selection criteria.  Through web GIS technology, you 
can visually identify features and a geographic 
representation in an instant.  Interest in Web GIS 
application in health fields has grown considerably 
over the past few years.  Recent advances in the 
application of web GIS technology have improved, 
and will continue to revolutionize the spatial analysis 
of diseases, environmental contamination, and 
social/demographic information.  Many articles focus 
on primary care [4-7], monitoring [8], surveillance[9-
10] , eliminate health disparity [11] , surveying  [12] 
and health resources searching [13]  The growing 
availability of health, demographic, and environmental 
databases containing local, regional, national, and 
international information are propelling major 
advances in the use of GIS and computer mapping.   

 
Materials and Methods  
 

The county and township specific Area Resource 
File (ARF) from the project of “International 
Collaborative Network for Health Policy Research” 
has been collected available public and secondary 
data sets for all researchers at the CHPR since 2003.  
The mission is to integrate different data sources and 
construct a comprehensive data base for research use.  
Types of data sets collected by the data team were 
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including government statistics report , vital statistics, 
national insurance claims data and survey or Census 
information. (Figure 1), (Table 1).   

 

Figure 1. ARF system 

Table 1: Contents of ARF 

Statistics Abstract/Statistics 
Book for 25 counties  

Social Indicators, R.O.C 

Summary reports 

DOH statistics reports and 
others 

Population statistics  

Mortality data 

National Health Insurance claims data 

2002 KAP (Knowledge, Attitude, Practice) survey  

2005 National Health Interview Survey 

Others  

 
We used the ESRI ArcIMS 9 for our development. 

Its architecture and functionality have been 
engineered specifically to publish maps, data, and 
metadata on the Web.  The software is designed so 
that it is easy to create maps, develop Web pages that 
communicate with the maps, and administer a Web 
mapping site [14].  ArcIMS is a client-server 
distributed system.  On the client side, these custom 
viewers, HTML Viewer and Java Viewer allow visitors 
accessing Web site to view high-quality, interactive 
maps that feature tools including seamless pan, 
dynamic zoom, MapTips, and keyboard shortcuts.  
The Server side includes ArcIMS Spatial Server, 
ArcIMS Application Server, ArcIMS Application 
Server Connector and ArcIMS Manager, provide the 
capability to publish a map onto Internet.  The 
ArcIMS Application Server runs as a background 
process and handles the load distribution of incoming 

requests. It also catalogs which services are running 
on which ArcIMS Spatial Servers. Using this 
information, the Application Server dispatches an 
incoming request to the appropriate Spatial Server.  
Application Server Connector is used to connect 
between Web Server and ArcIMS Application Server 
which provides different kinds of format, including 
Servlet Connector, Cold Fusion Connector, Java 
Connector and ActiveX Connector.  ArcIMS 
Manager consists  Author, Design and Adminidtrator 
which can provide the ability to create and manage 
your application.  ArcXML is the protocol for 
communicating with the ArcIMS Spatial Server. An 
ArcIMS Spatial Server is the backbone of ArcIMS 
and provides the functional capabilities for accessing 
and bundling maps and data into the appropriate 
format before sending the data back to a client.  The 
ArcIMS software is also designed to be distributed 
across a network and to be scalable as the demand for 
maps increases. ArcIMS has a multi-tier architecture 
consisting of presentation, business logic, and data 
tiers. In addition, ArcIMS has a set of applications for 
managing a Web mapping site. Overview of the 
ArcIMS architecture sees Figure 2. 
 

 
Figure 2. Architecture of ArcIMS 
 

Results 
 

The Health Resources Internet Mapping system is 
initiated by select the County and Township level 
boundary.  The data layer has Demographic, 
Health/Medical Services and Health Outcome for area 
information presentation layers (Figure 3).  Detail 
selection can be chosen through select toolbar 
(Figure 4).  The GIS map layer control the active and 
visible layer to perform an identify and other 
analytical operation (Figure 5).  It also provides 
facilities and transportation (point) information (ex. 
Hospital, Public Services, and Station etc.) (Figure 6a, 
6b).  Several customized tools buttons are located in 
the menu bare above the interactive map. 
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Figure 3 
 

 
Figure 4. 
 

 
Figure 5. 
 

 
Figure 6a 
 

 
Figure 6b 

ArcXML is the communicating bridge between 
client and server side.  Data and map can be visualize 
through the interactive system.  In this study, we use 
HTML for easy access for user across the Internet. 
(Figure 7a, 7b, 7c)  

 

 
Figure 7a Front page viewer script 
 

 
Figure 7b HTML script 
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Figure 7c Java script 

 
 
Discussion and Conclusions  
 

The Web GIS provides a suite of tools for 
examining the health outcome related to location and 
distribution of service providers with respect to 
health and demographic characteristics and other GIS 
reference layers (e.g., administrative and political 
boundaries). The data visualization available through 
this project enables the public, healthcare providers, 
and policy makers to better understand the 
distribution of services, and improves the ability of 
decision-makers to understand the implications of 
economic, social and demographic factors on the 
distribution of services. 

The system was not able to demonstrate the 
analysis capability in health disparity issues yet due 
to the sources for data entry was unavailability and 
lack of township level data.  Some Inconsistency of 
elements among counties and years was also found in 
different data sources.  The continuous effort for 
better data quality of ARF was needed.  Improved 
understanding the health issues will come from an 
abundant and complete health database, then better 
health care and safety medical service can be reached.   

The Health Data Team at Center for Health Policy 
Research and Development, National Health Research 
Institutes (NHRI) conducts research in the field of 
health policy by providing innovative evidence-based 
information and systems and is dedicated to the 
generation of new knowledge about the nature of 
health information problems, the development of new 
information resources and health policy analysis 
technique and tools to support evidence-based health 
research, and the evaluation of various innovations in 
overcoming health information problems.  Other 
research topic like community resource accessibility 
can also be conducted if the township level data are 
available.  Each sub-unit represent by its population 

weighted centroid (the centre of population in the 
area rather than the geometric centroid) and the travel 
time taken to each community resource (for example, a 
hospital) along the road network can be calculated 
using the network functionality in ArcInfo GIS.  There 
are so many potential applications for us to explore 
and benefit the community.   

With this integrate new design of healthy 
community at their disposal, researchers will be able 
to search for existing health care information, identify 
needed population, develop new economic welfare 
policy research questions and seamlessly integrate 
information assets throughout the policy research 
society.  Through the establishment of information 
alternation platform, the health ARF, National Health 
Insurance Database, along with other health survey 
and government census data, provides a unique 
opportunity to examine health issues and the health 
industry as a whole.  Health researchers and 
managers can focus not only on health care utilization 
and expenditure but also on social and economical 
issues.  Medial practitioners can identify associations 
between health events and drugs or devices. 

The elucidation of health issues is beset by well 
design health research with adequate and accurate 
health data. Our goal of national health is hindered by 
lack of secure and effective information sharing 
systems and the clearness of the premise and 
provisions.  The area of health informatics is being 
revolutionized by new technological advancement in 
data exchange and internet development.  Improved 
understanding of health issues will be a direct result 
from an abundant and complete health database.  
Well-designed health research along with adequate 
and accurate health data will assist improving our 
health care delivery system and the overall health of 
Taiwan. 
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