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Abstract

Access to health care is an important component of an overall hedth system and a major
indicator of growth. Health care planning and Geographic Information System (GIS) are two
relevant fields that depend upon spatial data. GIS plays an essentia role in helping public health
organizations to understand population health and make decisions with the powerful tools and
situation that GIS technology provides. The purpose of the study to investigated the spatial
distribution of health care centers in Minna, Nigeria with a view to use Geographic Information
System (GIS) technique in health care management and planning. The method is a qualitative
research that is used in making decisions in order to have a strong understanding of government
policies and programs. Beyond the many uses of a GIS in health applications, the greatest power
of a GIS lies in its ability to integrate information from disparate sources. Traffic disturbances
and poor road network were observed to be the major factors militating against effective health
care facilities location in the study area.
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1. I ntroduction

Health institutions are a measure of a nation's heath advance (Gatrell and Elliott 2009).
Every country has different capabilities in fulfilling the health access of its citizens. One of them
is influenced by geographical conditions which then affect the infrastructure budget in each
region is very different. Hat areas will be easy and inexpensive in the construction of health
facilities, while mountainous areas require more funds. Health care is a government effort to
create a society that is physically and mentaly healthy. Health services are not only related to
medical health but also spiritually. This is due to the importance of the balance between the two
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elements. So it requires facilities that are also balanced between the two elements. In addition to
infrastructure, health services aso include the availability of human resources in the health sector
which includes doctors, nurses, midwives, medica records, and other health resources. The
existence of human resources in the health sector is also often uneven because of the
geographical conditions of a region that has mountainous topography or is far from a big city.
Especidly if the country's natural resources have low potential, so they cannot contribute to the
country's income.

Health access is generally aimed at people with weak economies. Thisis because the health
costs are not comparable to the income of the weak economic community. Geographical aspects
often cause people to have minimal income. This can be caused by the minimal potentia of
natural resources or government policies that are too profitable for investors. So that investment
activities do not have an impact on the community economy and regiona development.
Developed countries have access to better heath than developing countries. This is due to
developed countries first managing their human resources. Quality human resources will
overcome geographical constraints, so that development runs efficiently (Law and Morris, 1998;
W.H.O, 1998). However, if human resource development is ignored, geographic determinants
will occur. Ogundare (1982) states that healthy food is a determinant of the quality of public
health. But getting food requires high income, so not all regions can fulfill it.

Developing countries have a higher vulnerability to the possibility of people being
affected. So that health is not only related to infrastructure but also related to accessibility.
Barton and Isourou (2000) emphasize the importance of sustainable development in the health
sector. This is because hedth is not only for the benefit of the current generation, but aso to
meet the interests of the next generation. In addition, sustainable development also means that
environmental aspects must be considered.

Geographical Information Systems (GIS) are tools to help analyze needs related to
territorial aspects (Burrough, 2001). The existence of GIS is very efficient because it makes it
easier for people to use the application. GIS can also help map health facilities ideally by taking
into account the factors that benefit the community (Wilkinson et a. 2006; Albert et a., 2000;
Cromley and McL afferty, 2012).

Therefore, the ability of GIS in terms of health services will consider aspects of the population
and affordability (Abubakar et a. 2008). Regions that have a high population, will be prioritized
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to get acloser distance to health facilities. In addition, accessibility of aregion to health facilities

will be built based on morphological aspects so that the funds needed are not too high.

2. Method
2.1 Study Area

Minna is situated in Northern Nigeria between latitude 9°38'50"'N to 9° 40°30.51°N and
longitude 6°32'26""E to 6°37°2.51"'E, (Figure 1). It has an average elevation of 272 m above sea
level.
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Figure 1: Map of Niger State showing Minna
Source: Ministry of Lands and Housing (2012)

2.1 Data source

Primary data in this study covers al the coordinates of health facilities. Secondary data in this
study is the use of literature both from journals and other data. Digitalization is process is the
conversion of analog data into digital data, so that it can be analyzed using GIS software. If this
process does not work, the content contained in the application cannot be enabled.The
georeferencing processis very important to meet the precision aspects of a GIS analysis. Without

proper georeference, it can be ensured that all aspects of analysis will be wrong and cannot be
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used for the benefit of the community. In georeference there are 4 points that must be obtained

through registration on the application screen. These 4 points will represent the entire area
analyzed. Proximity analysis is an analysis that refers to the radius of a point against another
point on the surface of the earth. In GIS, this analysis will be accommodated by buffer analysis.

Furthermore, this analysis will give rise to the average distance of a region to the health center.

The next analysis is query analysis which emphasizes the fastest search for points related to

health facilities.

3. Resultsand Discussion

The results of the study can be seen in the following figure.
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Figure 2: Map of Minna, showing the spatia distribution of health facilities
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Figure 3: Proximity anaysis from spatial query

If the index (Average Nearest Neighbor ratio) is less than 1, the pattern exhibits clustering. If the
index is greater than 1, the trend is toward dispersion. Results of the average nearest neighbor

analysis showed an average nearest neighbor ratio of 1.120895.
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Figure 5: Average nearest neighbor analysis from Euclidean distance

Results from nearest neighbor analysis using Euclidean distance :
Observed Mean Distance: 635.585601

Expected Mean Distance: 567.034089

Nearest Neighbor Ratio: 1.120895

Z-SCOre: 1.034317

p-value: 0.300988

Distance measured in Meters
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The results of the above research are in accordance with the results of the study
(Dermatis et al, 2016, McLafferty, 2003 and The World Health Report, 2008) which state that
distance will correlate strongly with transportation and accommodation costs. Population factors
are the most important in determining the location of health facilities, the findings are supported
by the results of the study (Chang, 2008) which states that a high population will potentially

cause many disaster victimsif aplace is assumed to be a disaster-prone area.

Political factors and accessibility are ranked 2 in relation to location determination. This
is in accordance with the results of the study (Abbas et. Al. 2012), which states that political
factors are controlling in aregion's development system. The results of the study indicate that the
location points must also consider poverty. Regions with high poverty get priority to be close to
health facilities. This is supported by research (Usman et. Al. 2013), which states that the poor
are more susceptible to disease due to low income and unhealthy lifestyle. Differences in
conditions between villages and cities often affect the construction of health facilities, this is
because rural areas lack selling value compared to urban areas. This is in accordance with the
results of the Lekan study (2010), which states that village and city disparities will influence
government policies related to the construction of health facilities. Morphology is a very
important aspect in calculating the cost of building health facilities. This is in accordance with
the results of the study (Agaja, 2012) which states that the cost of building health facilities will

be very different between the flat and mountainous regions.

4. Conclusion

Healthcare planning is a chalenging field that depends on spatial data such as location
and characteristics of health center demand. Today, health’s planners have several tasks to cover
to assure that health service is provided at the best location by using GIS. While GIS have been
used to great success in the health industry, their full potential has not yet been reached. Beyond
the many uses of a GIS in health applications, the greatest power of a GIS lies in its ability to
integrate information from disparate sources. The ability to visually assess the locations of
objects on the Earth’s surface, rather than trying to interpret numbers on spreadsheets, is a key
element leading to the use of a GIS. By integrating GIS into decision making, government stands

the chance of making their health care facilities more functional and accessible to the populace.
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