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Abstract: Known as GIS (Geographic Information 

Systems), these instruments of storage, analysis and 

visualization of spatial data represent an area with a 

spectacular development. I aimed at a Geographic 

information system in order to represent certain data and 

public health indicators at the level of the county of Bihor 

and to present the experience gained for the improvement 

of the use of GIS in the management of public health in 

Romania. I realized a GIS project for public health with 

indicators regarding the county of Bihor, encompassing 

the following types of data and indicators: demographics, 

economy data, morbidity data, health services in relation 

to the Health Insurance House of the county of Bihor. The 

data were analyzed and included in maps with SIGEpi 

and ArcMap 9.2. software. The maps produced have the 

following themes: population density, infant mortality, 

marriages and divorces, number of households per city, 

size of water and gas networks and sanitation in each 

locality, the number of economically active units per 

1,000 inhabitants, coverage with primary care services 

(family medicine, dentistry and pharmacy) in 2004 and 

2007, identification of areas without one of the three 

types of primary health care services (family medicine, 

dentistry or pharmacy) in 2007. The application of GIS 

allows the improvement of public health in correlation 

with the National Strategy for Public Health, Law no. 

95/2006 and the laws regarding the National Public 

Health Programmes. The effective implementation of GIS 

regarding public health in Romania will also require new 

legal regulations (Order of the Ministry of Health), 

training of the health staff regarding the use of the GIS. 

After the initial steps, a new organizational structure (at 

national or sub national level) will be necessary in order 

to establish GIS norms and procedures and to 

corroborate the collected data at county level.  
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Rezumat: Cunoscute sub denumirea de GIS (Geographic 

Information Systems - sisteme informatice geografice 

SIG) aceste instrumente de stocare, analiză şi vizualizare 

a datelor spaţiale constituie un domeniu cu dezvoltare 

spectaculară. Mi-am propus unui sistem informatic 

geografic pentru reprezentarea unor date şi indicatori de 

sănătate publică la nivelul judeţului Bihor şi prezentarea 

experienţei dobândite pentru creşterea utilizării 

sistemelor informatice geografice în gestiunea sănătăţii 

publice din România. A fost realizat un proiect de sistem 

informatic geografic pentru sănătatea publică cu date şi 

indicatorii privind judeţul Bihor, grupate în următoarele 

categorii: demografici, date economice, date de 

morbiditate, date privind serviciile de sănătate în relaţie 

cu CASJ Bihor. Datele au fost analizate şi incluse în hărţi 

cu aplicaţiile informatice SIGEpi şi ArcMap 9.2. Hărţile 

obţinute au următoarele teme: densitatea populaţiei, 

mortalitatea infantilă, nupţialitatea şi divorţialitatea, 

numărul de locuinţe pe localităţi, mărimea reţelelor de 

apă, gaz şi canalizare în fiecare localitate, numărul 

unităţilor economice active la 1000 locuitori, acoperirea 

cu servicii de asistenţă primară (medicină de familie, 

medicină dentară şi farmacii) în anii 2004 şi 2007, 

identificarea localităţilor în care nu există unul din cele 

trei tipuri de servicii de asistenţă medicală primară. 

Aplicarea SIG oferă posibilităţi de îmbunătăţire a 

sănătăţii publice legat de aplicarea Strategiei Naţionale 

de Sănătate Publică, Legii nr. 95/2006 şi legislaţiei 

privind Programele Naţionale de Sănătate. 

Implementarea efectivă a SIG în sănătatea publică din 

România mai necesită elaborarea unui act normativ 

(ordin al Ministrului Sănătăţii), instruirea personalului 

privind utilizarea SIG iar ulterior existenţa unei structuri 

organizaţionale (naţionale sau regionale) care să 

stabilească proceduri şi standarde în domeniu şi să 

coroboreze datele colectate de la nivel judeţean. 

Cuvinte cheie: sisteme informatice geografice, S.I.G., 

sănătate publică, indicatori de sănătate, servicii de 

sănătate. 

 

INTRODUCTION 

As the sources of information are multiplied 

worldwide and our lives are more and more affected by 

global events, the request for the Geographic information 

is increasing. Geography tools can provide answers to 

health problems related to the prevention and control of 

the communicable and non-communicable diseases. 

Nowadays, the decisions of the governmental, 

non-governmental and business organizations are based 

on “spatial data” (Geographic data). Some authors think 

that more than 75% of an organization’s data contain a 

spatial component (infrastructure locations, the location 

of customers or beneficiaries, components of activities 
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etc.). 

Known as GIS (Geographic Information 

Systems), these instruments of storage, analysis and 

visualization of spatial data represent an area with a 

spectacular development. The specific operations of GIS 

on spatial data turn these systems not only into effective 

tools for viewing multiple data in the form of maps, but 

mainly into instruments for analyzing the information 

regarding the land area. Existing data can be reused, as 

one of the major goals of GIS is an effective management 

and update of the data. 

The questions that can be answered by a GIS 

updated with the appropriate data are questions used, both 

in public health and in the sanitary management: 

 “What is at ...?” which is the situation of a 

demographic indicator, prevalence/incidence by a 

disease or a group of diseases in a given Geographic 

area (village, town, city, local territory, county, 

development region, country, continent); 

 ”Where is ...?” is the opposite of the previous 

question and requires spatial analysis. By answering 

this question, within a GIS we can find out, for 

example, where is located the nearest health unit with 

beds or ambulance station in a given place, which are 

the places with the worst indicators of health status, 

where is the best access to the primary medical 

services (family medicine, dentistry, pharmaceutical 

assistance); 

 “What has changed since ...?” - a question that may 

involve the two previous questions, determining 

changes in time that occurred in a given area. 

 “What space model is there?” the question seeks an 

answer to a complex issue related to the existence of 

health problems in the proximity of a risk factor 

(chemically polluted water, nuclear plant etc.). 

 “What if there were built ...?” is a question put in 

order to determine what environmental phenomena 

could occur in case of a road construction, what 

would lead to the construction of a new health 

institution in a given area, what would be the effect 

of pollution on groundwater etc. 
 

PURPOSE OF THE PAPER 

Application of a Geographic Information System 

to present public health data and indicators for the county 

of Bihor and the presentation of the experience acquired 

to increase the use of the Geographic Information 

Systems in the public health management of Romania. 

Objectives: 

 to acquire skills for drawing up a Geographic 

Information System project for public health, using 

ArcGIS and SIGEpi software; 

 to analyze the health information system at regional 

level; 

 to establish a set of data and indicators in order to be 

included in the Geographic Information System; 

 to create the Geographic Information System for the 

county of Bihor; 

 to present the results; 

 to extrapolate the experience gained by drawing up a 

health programme, a curriculum of training through 

sustained medical education of the public health 

professionals and to make proposals for legislative 

changes. 

 

MATERIAL AND METHOD 

I aimed at accomplishing a project of 

Geographic Information System for public health, with 

data and indicators regarding the county of Bihor, 

grouped in the following categories: demographics, 

economy data, morbidity data and health services in 

relation to the Health Insurance House of the county of 

Bihor. 

Three databases have been created: “general 

data”, “cancer data”, “data of the Health Insurance House 

of the county of Bihor”. The sources of information used 

were: the Statistical Year Book of the county of Bihor (for 

the demographic and economy data), the Cancer Registry 

of the county of Bihor (for the morbidity data) and the 

Health Insurance House (for the health services data). The 

data were analysed and included in maps with the help of 

SIGEpi and ArcMap 9.2 software.  

 

Picture no. 1 - Administrative-territorial units of the 

county of Bihor (2007) 

 
 

RESULTS AND DISCUSSIONS 

The results of GIS application for public health in the 

county of Bihor brought about to the accomplishment of 

Delimitation of the administrative-territorial units of the county of Bihor 
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certain maps with data, at the level of the administrative-

territorial units and to the presentation of the following 

themes:  

 population density, 

 infant mortality, 

 marriages and divorces, 

 number of households per city, 

 size of water and gas networks and sanitation in each 

locality, 

 the number of economically active units per 1,000 

inhabitants, 

 coverage with primary care services (family 

medicine, dentistry and pharmacy) in 2004 and 2007 

(Map 2), 

  the identification of areas without one of the three 

types of the primary health care services (family 

medicine or dentistry or pharmacy) in 2007. 

 

Picture no. 2 - Coverage with services of family 

medicine, dentistry and pharmacy in the localities of 

the county of Bihor, 2007 

 
 

CONCLUSIONS AND PROPOSALS 
GIS application for the data used in public health 

allows the access to a friendly method of work, as well as 

the visualization of the results of the activity in an easy to 

understand manner for the large public, too. The 

dissemination of the obtained maps, including through the 

Internet, allows the empowerment of the public health 

services beneficiaries and the facilitation of the decision 

making process, based on the territorial repartition or on 

the pattern of the analysed phenomena.  

 Including the Geographic Informational System 

in the Romanian health legislation gives the possibility of 

improving public health, in relation to the application of 

the Public Health National Strategy, to the Law no. 

95/2006 and on the legislation on the National Health 

Programmes.  

The effective implementation of the GIS in the 

Romanian public health still requires the elaboration of a 

legal act (Order of the Minister of Health), the training of 

the health personnel in the use of GIS and subsequently, 

the existence of certain organizational structures (national 

or regional), which should establish norms and procedures 

in the field and to corroborate the collected data at county 

level.  
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