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Introdeciion

Nigera = ranked the 167 posion amongz 191 Wosid Health Organssnon
WHO) Countrie< in prowvading adequare health Care sysiem n terms of health
expenditure per apita (WHO, 2017). The Realth secor is enlisted amangs: the
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el The idea of social semnfc is (Mportant in providing soclal
- frad mucteres although it 15 complex concept o describe because |t éonstitute
feren taolimes that i targeted towards fulfilling the basic need of the
ety [Frodova e al 201e) Seoal \lrastructure @n be regarded as community
Lol Des (Rt are put in place 10 enhancs communicy ‘-ﬂh'““*'im-"'
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pom mame svaizsie o 2l peeple where they live work and play, wi reeds
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s o= L=d s ssch they should be regarded as an esenbal
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the importance of primary health care facilities in attaining a sustalnable healch
Lystem

As a solution to for adequate primary health care delivery Egbewale and Odu
(2013) emphasized that distanee have effect on the utilisation of PHCs. This
means that the potential of a PHC been utilised can be predicted if it is accessible
1o the target settlemeni(s). Frolova ef af. (2016) have identified spatial analysis
a% g reliahle 1anl in spualinl F'|-1lll1ll1[: anid mﬂnﬂ":[‘l‘ﬂﬂf‘lt I'Iuli:n et ol, [?'[”9]
menbioncd the used of travel time as 3 more eilicient determinant l‘lf.ltfl.‘.'!ﬂh“il",l'
and the use of the Geographical Information System (GIS) in spatial analysis.
fiello e ol (2014) claimed that Zuru town will experience overcrowding except
i social Infrastructures are provided in remote areas of the local government
This s due to the high concentration of infrastructures (pull factor) In Zuru town.
lence, this draws attention to the cxisting spatial distribution of social
infrastructures such as the Primary Health Centres within Zuru local
government Frolova et al. (2016) argued that spatial distribution of social
infrastructures shows government autonomy and also determine the level of
develapment ol any reglon.

The Study Area

Zuru local government area Is located in the north western region of Nigeria and

on the south east ol Kebhi state. Figure | shows the spaual extent which lies

between latitude 10.84°N 1o 11LAB4°N and longitude 4.45°E wo 6.0°E (Bello et ol

2014). It has a tolal land mass of 653km?, Dy the west Itis bounded by Fakal local

government, and by the east and north It is bounded by Danko/Wasagu local

government. The south of Zuru local government is bounded by Sakaba local
government

Zuru local government has an undulatng topography ranging between 350 to
1000m abave sea level The major primary economic activities include farming
and rcaring of animals. Zuru local government has an average mainfall of
1 A25mm and an average temperature of 27% The wel season starts from April
1o October while the harmattan Is experienced (rom December to February (Bello

etal 2014).
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Figure 1: Map of Nigeria shawing Kebb, Ki g Zuru local government
Source; Author 2020
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Yt lorim. Niasaroww Vate Dnivoricy, Keffl, Nnjorges SigLe. Nigerin Weur-Afrirm
furd tncal government has a populatlan 60 Abnul 165,547 [Natlonal Papulation
Lammission, <00) Zurg Incal gavernment conslat of ten wards as shown [n

Fligure « hese wareds are sed Toe |1r-|||r|r,1| l"llll"|'ll.l'-\'.'- and ns a '_:u“jq: lar 1|:1.r1|r'_1|
chsilieation amd ocotpeach Nreprams. T Rcy are |:||=|j|l ".HHE_IJ n..JH_I'.I-, -lﬂilr'l-ﬂ,.l'l
Ushe, Senchi, dndi, Tadurea, Dabai Seme, Nikowa, Halln Zuru and Dabal wards

Flgure 2: Map of Zuru
Lacal Gavornment
ahiawdiing the Wards
within the Study Area
Source; Authgr 2020
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The  Central Place
Theory [CIT) Wi
propounded in 1933 by a
German geographer
Walter Christaller in an
attempt to explain the
site and number of
scttlements  and  the
spatial distribution of
resources |t assumes
that there are several

hierarchies of
seltlement  and  cach
. - L hierarchy a  central
- .'.:' — Hr % = - function  must  exist

known as the central

place.  Using o
cancepls ol threshald and range to explain the minimum population needed for
Enods and services to he provided and the maximum distances individual will be
willing to travel to henefit from such poods and services respectively. Vionis and
Papanteniou (2019) have acknowledged that, the CPT has undergone several
modifications, eritics and rejection In the past
15
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G1S approach Spatial Distribution Analysis
Adraln (2000) explained spatial distribution as the graphical representation of

haw a geo-r¢ferenced features, specles ar phenomena on the earth surface

relates with one another: The unifarm, elustered and random parierns are the =
three (3) types of spatial distrihutian patern according e Adrain {IWB]. -'
of these patterns 15 uniguely dilferent frém the other. A random patiern _T.:-
that the lacation of egch feature s Nk inMuenced by the other, while a “ﬂ,_ 1:‘Th'
partern often considered as dispersed shows a behavioural patrern a5 €5 ':'
feature tends 1o move away from the other. On the other hand, clustered ,-._. n
is fnrmed when the phenomenon tend to clumped together. . ]
Konsficld et ol [2019) noted that the nearcst nelghbour analysis 13
describes the spatial distribution of spatial poink features. The nearesEn
analysis takes note af the distance hetween adjacent spatial lcature
the spatial randomness of the phenomenon. When the value is :‘T_'
dispersed pattern, 10 shows perfect randomness and bellow 1.0 ghon

pattern. e
The mathematical expression of the special analysis |5 as follows:
fin = 8 J"} - ‘

a i
Where:

P

Itn= the average nearest nélghbour Index

n= numhber of geographical features (PHCs)
az the size of the study area BT
d= the mean distance between geographical features (PHICS)

GIS approach Spatlal Accesslbiliy .ilnllj:_lfl
Accessibility as described by Eflong [;m,ﬂ-. 5 Lhe

developing and selecting a technique that fit
aim af the study. Shanmathi et al. (2017) cal
four namely; provider 1o population ratlo, distane
distance to a set of providers and gravitation
Where threshold population Is I'.Lil!all'i'E - allo
population ratlo can be used 1o u'ﬂ;;fi][: L

distance to a set of providers Is meas
[Euclidean Method) or road network di
(2019) agreed that the Euclidean and

14 [Pans =
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ndeterminine sceeus (hilimy Jn.Jfﬂ-tr.nlhly..n.n]ytn, thi: deprived and the served
ccitlements are deiermeined
Mos Anjos = Luis and Cabral (2006) argucd that the Fuclidean method
“nderestimates the nature of agcesnibility compared to the using the actual road
distance in network analysis methed. The differences are usually cauzed by
PoETaphical nature of the study area and the presence of patural barriers to
nmunication cuch a5 waler Badict and mountains. Phiri and Munthali (2019)
Adicated thal one hour is the accepuable travel time o the nearest PHC
recommendeod by the World Health Organisation (WHO). One hour travel dme is
Ve0 extimated as Sk walking distance which can be used a5 3 paramecler o

“feyse acoesability of PHCs (Phin and Munthali 2019).

Methodaology

o sectienal study desipn wan yeed [or this ttully. Leadpatial dats was the
virniol vanables for this study and this included eaardinates of PHCs and the
TO=C network datscet of Zuru local paverament A GPS (Georraphicl Positioning
System) device was used to obtain the eoordinates of res pective PHCs while the
roed network dataser was sourced from Open Street Map (05M) online platform.
Oher data were digitrzed from Google maps.

S wards were selected from the ten wards found in the study area. The ontena
‘ar selecting the sample were the location of PIICs within the loal fovernment
porders. Although Zodi, 1sgogo Dago, Dabal Seme and Senchi wards are part of
ine local prvernment, the locaton of their respeetive PHCs were sited outside
t7c barcers of the local government This is because the spatial extent of these
wards extended into bardering local governments. Effiong (2019) argued that in
sp=tial amalysis it is of paramourt importance for every member of the sample o
Be accounted for. In this regard, eviery PHCs cxIsTing in the six wards selected and
also within the borders of the study ares was used in the data analysis.
ArcGIS 10.7 was used 1o amalyse the data sourced for this study. The toolboxes
used for the analysis in the AreGIS 10.1 environment Include spamal sotistics,
analysic ronl, data management tool, conversion tools and OSM toolbox. Qgis was
used in devolving Shapefiles too and are integrated and remodelled in ArcGIS
101 crvironment

RESULTS AND DISCUSSION
Existing PHCs within the Study Area

Tre number of Primary healih Facilitics within the selected wards amounted 4]
fourteen (14) as shown in table 1. Each primary health facility located within the
151
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table 1 equally, it can be depieted that there are variations in the num
liacated ta cach ward. For instance, Rikoto ward hat one
the health faciliues are either given the
re sited. This suggests the
health demands of :

brrdiers of the sampled arca afe

primary health facility
and Dabal ward hax fnur, The asmes ol

name of the ward or the setlement where they 3
potential of eaeh PHC Lo be responsible for meeting the

fargel seltlement

Table 1: The Existing Primary Health Facilities
hds  sframncivre Neme

| fahai PHC

i fwesye Oag

3 Ewando FeC

4 Sembelbelc FHL

&) Seds MOG/FHT

1 [iama B Clenc

7 Heh Chnee

B Wgnza PAL

9 Codeds Heats clng 4

1] Blwmy PHC P FEcrec)
n Dema & FRL S -
] furu PHC

13 Pitzto PHC
4 Premary Hea'th Care Faziley

Source: Author, 2020

In figure 3 the acrual location of l“Hl.T.ﬁf“”l':~ mapped
latitude of each PHC presented In table 1. Figure

pasition of a PIE from one another and how

arterial roads can be identifies and likewi s e
study area, It also means that at every place a | w7
benciing fram the primary h&1iﬁﬁ o
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Flgure 3: Map of Showing the Existing PHCs within the Study Area
Source; Author 2020

Spatial Mstributlon ol PHCs

The result of the spatlal distribution using the Average Nearest Neighbour I
ArLGIS 101 revealed a pevalue of 0.04 1076, 2-score of 2.034746 and an Averie
Nearest Neighbaur Ratlo of 1.284260, The expected mean distance is 002088
degries while the observed mean distance is 0.026676 degrees, This means ik

the pattern of spatlal distribution of PHCs within the study area Is dispersed &
shown in Ngure 4

Y
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Spatial Accessibility of PIICs .

Accessibility was analysed using both the Euclidean and :
methods. The Euclidean method adopts the use of straight
determine the carchment areas of the PHCs and this result s si
Uising straight |Ine distances as the service radius buffers where estab
interval to show where PHCs have overlapping service a
distance decay. The figure 5 shows the settlements that ;

18
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On the other hand, using the Road Network Analysis method to analyse the
accessibility of PHCs within the study area yielded a more pragmaric resule in
terms ol actual road distanee covered to access these PHCs. Figure 6 shows the

19 |
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