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Abstract 
 

This work is on the assessment of the distributional pattern of health facilities using GIS in Ilorin, Kwara 
State of Nigeria. It illustrates the invaluable potential of Geographic Information System analysis in 
supporting decision making. The locations of 79 health care facilities which consist of hospitals, clinics 
and pharmacies were ascertained using Global Positioning System (GPS) and their addresses were 
collected from the Ministry of health to create a database using Microsoft excel. Parameters such as 
ownership and category were also included in the database. The analogue map was collected from 
geospatial solutions ltd. ArcGIS 9.3, was employed in analyzing these data.  The database created was 
imported from Microsoft excel to ArcGIS environment where attribute data was linked to the spatial data. 
The linking of these two types of data made it possible to examine the spatial distribution of the facilities 
which in turn revealed their patterns. A query was conducted to ascertain the healthcare facilities that 
are privately owned. The creation of zones of interest also known as buffering was carried out to 
determine the facilities that are within 1km walk.  Finally, after analyzing the data, the healthcare 
facilities were seen to be unevenly distributed. The facilities were concentrated in the core indigenous 
areas of Ilorin. This spatial distribution of healthcare facilities in Ilorin gave rise to a nucleated pattern. 
This therefore means that since the health service providers cluster at a point, people needing the health 
services will have travel through all forms of stress to utilize the health services. Thus, the location of 
subsequent health facilities should be encouraged to spread out so as to minimize the friction of distances 
to the health seekers. 
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1.   Introduction 
 
Health is considered as a crucial component of human wellbeing (Philips, 1990). It is defined with 
reference to World Health Organization (WHO 1947, 1948) as not merely the absence of disease or 
infirmity, but also as a state of complete physical, psychological and social well-being. 
 
The need for healthcare varies in space and so the organization of provision necessarily has a spatial 
component. In Nigeria, healthcare system is divided into three, namely: the primary  secondary and 
tertiary health cares (Osa, 1992). Generally, Social scientists investigate health and health care services 
with a view to understanding people’s perception, behavior and experience in the face of health care, their 
coping strategies and functioning of health care facilities in relation to their effects on people. Essentially, 
geographic accessibility to a great extent determines the use of health care services while factors such as 
urban spatial form can influence equitable provision of health care services than others (Hodge and 
Gatrel, 1976 cited in Raheem, 1999). Distance to health care facilities was recognized as a significant 
barrier to health care access in the U.S in the 19th century (Hunter, Shannon and Sambrook, 1986). By the 
middle of 1970, many attempts were made to measure spatial accessibility of health service locations, 
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identify areas of provider shortage and reveal social disparities in spatial accessibility in both rural and 
urban areas (Normill, Erickson, 1970). 
 
The implications of spatial separation between health care facilities and health care consumers have been 
a major theme in medical geographical research (Shannon et al 1969, Pyle 1976, Stock 1983). Thus, 
Geographers of medical persuasion have employed a variety of measures to evaluate the impact of 
distance factor in the use of facilities (Raheem, 1999). This study therefore focuses on the roles of GIS 
for the examination of location of health facilities, patient distribution and characteristics in Ilorin, Kwara 
State with a view to support better health care planning. A GIS is described as a set of tools for collecting, 
storing, retrieving at will, transforming, and displaying spatial data from real world for a particular set of 
purposes (Burrough, 1986). GIS has a geo-coding function that enable the conversion of any address data 
into point coverage. The concept of overlay analysis in GIS, manipulates spatial data organized in 
different layers to create combined spatial features e.g. spatial temporal distribution of human and 
physical factors. Digitized data from existing maps can provide layers (roads, networks, residential 
districts and land use) on which data can be overlaid. The Network Analysis function of GIS defines the 
shortest path between patient location and health care center.  
 
Essentially, the challenge in many countries is to reach the whole population with adequate health care 
services and to ensure their utilization (Park, 2002 cited in Akingbola, 2009). However, despite the 
“health for all” declaration by WHO (World Health Organization), health care services continue to be 
either sub-standard or low in access, expensive or under-utilized (Park, 2002 cited in Akingbola, 2009). 
Available health services are unevenly distributed. Tertiary hospitals in secured areas where large 
populations concentrate and without adequate first- contact capacity in their proximity, tend to be 
overcrowded with patients suffering from common conditions (WHO, 2010). Conversely, many 
peripheral primary health care (PHC) facilities are under used, because of the poor services they provide, 
lack of access, competition by alternative provider (perhaps backed by NGOs or charities). User fees have 
been identified as a leading cause of low utilization of health services. Informal charging by health 
workers may also deter service consumption (WHO, 2010). It has however also become evident that there 
are inadequate data and information to formulate and implement appropriate policies and programs to 
manage these challenges (Onokerhoraye, 1999). 
 
Aim and Objectives of the Study 
The prime focus of this paper is on the roles of GIS on the spatial pattern of health care facilities as well 
as provide necessary data for future health planning efforts in Ilorin, Kwara State of Nigeria. This can be 
accomplished through the following secondary objectives by seeking to:  

(i) produce a digital road network map of the study area, 
(ii) create a database for the healthcare facilities, 
(iii) access the location and spatial distribution of health care facilities, 
(iv) determine the pattern of health care facilities distribution; and 
(v) suggest location of future health care facilities. 

 
The Study Area 
Ilorin, the capital city of Kwara state, Nigeria is the study area. It lies between latitudes 80 30i and 80 50 
N, and longitudes 40 20i and 40 35 E of the Greenwich meridian. It occupies an area of about 
1,792.3km2.(fig 1). Ilorin has two main weather conditions annually. The wet season begins towards the 
end of March when the tropical maritime air mass is prevalent and ends in October, often abruptly. Dry 
season begins with the onset of tropical continental air mass, which is predominant between the months 
of November and February. The months of December and January are usually cold- dry months. The 
daily average temperatures are in January 250C, May 27.5oC and September 22.5oC, while the 
corresponding rainfalls are; 0mm, 75mm and 150mm  respectively (Balogun, 2003). The mean annual 
total rainfall is 1200mm (Olaniran, 2002).     
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Fig1: Map of Kwara State showing the study area. Source: The Authors, 2011 
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Fig 2: Map of Ilorin Metropolis. Source: The Authors, 2011. 
   
Ilorin is one of the fastest growing urban cities in Nigeria. It has a population of 40,990 in 1952 and 
208,546 in 1963 and 1982 respectively. In 1984, the population rose to 480,000 with areas of about 
200km (Oyegun, 1985). The population of the town was estimated to be 465,738 and 717,258 in the year 
1990 and 2000(Andress, 1982). The increase in the population of this area has attracted more houses 
(new housing estates e.g Irewolede, Adewole estates  among others (see fig2).   
 
2.  Materials and Methods of Study 
 
This work utilized data from direct fieldwork investigations as follows: Healthcare Facilities, Attribute 
data of the healthcare centers i.e. services rendered, ownership, e.t.c., the spatial distribution of healthcare 
facilities and the pattern of health care facilities. Geographic data and Information are the heart of GIS. 
The importance of GIS database Creation and Design stemmed from data demands of database which are 
closely interrelated and thus needs to be structured for easy integration, interpretation and retrieval 
(Healey, 1991 cited in zubair, 2011). Thus, a well designed spatial database helps in achieving reliable 
information, storage and retrieval at will, up- to- date and well defined functions of updating information, 
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as well as the provision of analytical functions which allow (spatial) query and reality modeling or 
simulations to be accomplished. 
The design phase has four parts, which are: view of reality, conceptual data modeling, logical design and 
physical design especially as explained below 
 
View of Reality: As a result of the irregular and constantly changing realities, each person creates his or 
her own subjective model of the real world. The arrangement of the common real world model 
determines which data need to be acquired.  
 
Conceptual Model:  The conceptual design is a concise description of the data requirements of the users 
and includes detailed descriptions of the data type, relationships and constraints. 
 
Logical model: Logical design is a phase in database design. The conceptual data model is transformed 
into data structure capable of being represented in the computer. In a relational data model the data are 
separated into tables. Each table contains item called field. Fields are objects (attributes of entities). The 
logical design is meant to provide redundancy free dataset. 
 
Physical Data Model: This is the stage at which the data is being mapped into the implementation 
software. It defines the specific storage structure and access paths to the database. 
 
Table 1: physical data modeling for Health care facilities 

Attribute  Data type Width 
Facility Name Text 20 
Location Text 15 
Ownership Text 10 
Category Text 10 
x- coordinate Integer 10 
y- coordinate Integer 10 

 Source: The Authors, 2011. 
 
3.   Materials and Methods of Study 
 
The data generated have been analyzed using descriptive analysis and Geographic Information System. 
Descriptive analysis was employed to describe the main features of the data collected and to summarize 
the data set. Also, tables and charts were also used to give overall sample size and number of hospitals. 
GIS analysis  employed cut across the overlay analysis and data integration. The map of the study area 
was overlayed with the distribution of the Health facilities to determine their pattern. The overlaying of 
all the key variables allowed the study to view these relationships simultaneously in the geographic space 
of the study area. 
 
The Overlay Analysis in GIS makes possible the integration of data having different geographies 
example, the road map of a city can be overlayed with the map showing districts where health centers 
exist. 
 
Point pattern analysis 
This can also be called dot maps. It was used to display the distribution of health events as data locations. 
It is useful for delimiting areas of case occurrences, identification of contaminated environmental sources, 
visual inspection of spatial clusters, and analyzing health care resources distribution too. 
 
Buffer analysis 
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The buffer analysis was used to analyze the distances and to suggest future locations of  health facilities. 
Essentially, buffer analysis is tool which has been to find regions that are directly connected to a specified 
object and useful for finding regions of space that are nearest to each of a set of irregularly distributed 
sample locations. 
4.   Data Analysis and Discussion of Results 
 
Data base of the health care facilities 
A vector representation scheme of the health care facilities (points) was adopted as primitives. The 
schema was created using 6 fields which are; Facility name, Location, Category, Ownership, and x and Y 
coordinates of the health care facilities. This constitutes the database shown in table 2 below. 

 
Table 2: Database of the healthcare facilities 
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Source: The Authors, 2011. 
 
 

Spatial Pattern of Health Care Facilities in Ilorin  
The spatial distribution of the facilities shows great disparity between areas. The health care facilities 
were seen to be unevenly distributed across space. The facilities were mostly concentrated within the core 
indigenous areas of Ilorin (see fig3). 
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Spatial query for privately owned healthcare facilities 
 
 Fig 3: Spatial query for privately owned health facilities. Source: The Authors, 2011 

From the spatial query, it is seen that the distribution of privately owned facilities shows unevenness.  
There is high concentrations of health facilities in areas with high social and economic groups of people 
because, they maximize profit and also locate where other infrastructure are available, especially 
electricity supplies. 
Essentially, a typical case of a health centre that locate in other to benefit from some social facilities is the 
case of Dr Sadiku hospital (see fig4) 

 
 
 
 
 
 

    Fig 4: Hotlink for one of the hospitals (Sadiku Sugery). Source: The Authors, 2011. 
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The Pattern of the distribution of health care facilities 
The spatial pattern of health care facilities is concerned with the arrangement of the facilities across a 
geographical space. This could be in response to series of locational factors such as; easy access to/ from 
other nearby settlement, availability of good roads, regular electricity supplies, water supply among 
others. This pattern could either be; dispersed (scattered), Nucleated (clustered) or Linear. Where the 
facilities are scattered, it is referred to as dispersed, where they are surrounding two sides of important 
roads, it is referred to as linear, and where they are crowded and route centers are located, they are 
referred to as nucleated in this study. 
 
The result of the analysis of spatial distribution of the Health care facilities in the study area reveals that 
due to its unevenness, the spatial pattern of the facilities is seen to be nucleated meaning that they are 
clustered in the core indigenous areas of Ilorin, Kwara state of Nigeria (see fig 5).. 

 Fig 5: Buffer to show all facilities that are within 1km walking distance. Source: The Authors, 2011  
 
5.  Summary,  planning Implications and Conclusion 
The aim of the study is to use GIS tools to explain the spatial pattern of healthcare facilities as well as 
provide necessary data for future health planning and provisions in Ilorin, Kwara State.  The digital road 
network map of Ilorin metropolis was produced using ArcGIS 9.3. The coordinates of 80 health care 
facilities were captured using the GPS. Their locations, level of health, category and ownership were also 
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determined as well.  Some analyses such as overlay analysis and spatial query were carried out to 
examine the spatial distribution of the health care facilities across the study area as well as determine 
those privately owned too. The facilities were seen to be unevenly distributed. The accessibility of the 
health care facilities was determined by carrying out a buffer of 1km radius using the application soft 
ware, ArcGIS 9.3. .The whole analysis shows that the pattern of the health care facilities in Ilorin 
metropolis is nucleated. They are seen to be clustered within the core indigenous areas.  Greater 
percentage of people living around, Basin, Achimunga and Awolowo roads which do not have health care 
facilities will have to walk for more than 1km to get to any health care facility. 
 
By way of conclusion, the position of GPS in the determination of the distributional patterns of health 
facilities is crucial as it as assist in health planning especially its locational pattern that will assist in the 
maximum utilization of the facilities. 
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