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Abstract
4 Primary health centre (PIC) i che closesr health facifity fo the eommunily
meant fo serve everyone. The adequacy of PHCs depends on ix dlose
orovmiy fo sertfements which i also influenced by the spadal distribution
partern of the PHCs This study aimed at assessing the spanal diserbudon
parrern and accessibility of PHCs in Zurw & ward's were sampled oot af the 10
enisring wards (n Zury local government Geospanial docasess which Include
renpraphical coordinates and exisrting road nenwvork dacely were weed in
thes study.  Average Nearest Nelghbour, Euclidean Method and Network
Anafysis were used fo analyse spatisl distribution and accessibilfity
respectvely using Geographical Infermation Sysrems (GI5). Roult showed
that the PHCs in 2uru local government exhibic 3 dispersed partern of
distnbution with a p-value of 0.041876, z-score of 2034746 and Average
Nearest Neighbour Ratio of 1.284260. Using Skm walkings distince as a2
parameter to analyse sccessibility, senvice areas of each PHC was determined
using both the Euclidean Method and the Nerwork Analyst Settlement within
the service areas can access a PHC within Skm walking distance while
sefflements oulside the service areas travel more than Skm ro ohe nearesr
PHCs and as such are regarded as the deprived s=ttlements Some settlements
in Bedi and Tadurga wards were idennfied as deprived sertlements and as
such are tn need of a PHC in ather to enhance accessibiliy to primary health
care services within Zuru local government.

Neywords: Spatial Accessibifiny and Primary Health Centre.
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|ntroduction sosition AMONg 191 World Health Organisay

Mipera is T |I!h-|'\.'1 ihe 1M “-I'l care 5:',"5“_"“ in lerms nr

» hed
ioq in providing adcquile
| Iuln (WHO, 2017) The health sector Is enlisted among
cajl =

infrastructures needed In community WE"H.‘
me Idea of social service Is importang
providing social infrastructures although 1t 18 cnmplul;ﬂ::'::rl';“ .
hecause It constitute of different iacilities that Is target £ Fulf
the hasic noed of the soclety (Frolova ef al Eﬂlﬁ] social infrastructure ¢
regarded as community facilities that are pul in place to enhance _-.
cohesion. wellbeing and development Oyedele (2012) argucd that it s
responsibility of the government to provide Infrastructure and
\nfrastructure serve as an indicator of good governance. The primany
cre system is 3 soclal Infrastructure and also the lowest hierarchy
national health system .

Egbewale and Odu (2013) defined Primary Health Gare as; “an es
health care made available to all people where they live. work and play

needs substannal community invelvement for its succes<”™ Prim :
Centres (PHCs) are the facilities that ensure the sustainability of the na
health system and as such they should be regarded as an essentia

Infrastructure (White, 2015). The sole aim of PHCs is to promate, improve
sustain health by delivering specified health care services to all pe _.':: b
rural and urban settlements. The World Health Organisatic i in 2

indicated that PHCs carryout preventive, curative and rehabilit -_ :

|"I.'| H|_'|IL-|"|_I"'|"
evpenditure per
the cssonlial socil

¥ ("
development (3allsu 2016)

services and responsibility (WHO, 2017) However, Emeka and Maser
(2011) stressed that the PHCs does not function independently b as5as

of the natianal health system saddled to carry oul specific ob __I*._-_:_
objectives include; sanitation, education, treatment of '- :I

immunization, promotion of nutritl -
of essentlal drugs, an, maternal and childcare and provis

WHO (2017) noted that the
system. Idemudia and Vicior

I'l'l'll'l'I“jr Is either Caused b‘?l ure=

nsufficient resources orfand compering pol
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sgenda White (201%) equally painted outl that, the complication=sand
challenges faced by the PHCs In achieving its primary alm are lmites
inadeguate resaurce allocation that will enhance .:Iﬂlll"ﬂilh"llj".;
and wniversality of primary health care services Salisu {“1‘}
poor Infrastruciures in MNiguria will make sustalnable social -
development challenging This can be related to the ll'l'llﬂl'ﬂ ' ©
hicalth care facilites in attalning a sustainable health ljl'lllm-
As 3 solution to lor adequate primary health care delivery E
(2013) emphasized that distance have gffect on the utllh:lll .,-
mreans that the potential of a PHC been uiilised can be p
accessible to the target setlement(s). Fralova et al mf
spatial analysis as a rellable ool In spatial planning and man:
et sL (2019) mentioned the used of travel time as &
determinant of aceessibility and the use of the grapl
System (CI5) in spatial analysis.

Bello er 2l (2014) claimed that Zuru town will ¢
except I social Infrastructures are pmﬂdﬂ ln
governmenL This is due 1o the high e
[actor) in Zuru town. Hence, this dnmu
cistnbution of social Infrastructures such as th
within Zuru local government. Frolova ntfil
distribution of soclal Infrastructures shows gowvi ul‘T"
determine the level of development af any re .E‘l

The Study Area

!umhnlpvﬂnmtirﬂhlnﬂtﬂ
lndmlh:mhﬂnﬂfwnllﬁ
lies berween latitude 10.84°N to 11.84%N and
et al 2014). Ithuum-mndni'ni .r ]
Fakai local government and by |
Danko/Wasagu local government. '
bounded by Sakaba local government.
Zuru local government has an undulais 8 10] -_.-_-rl "y ranging between 350
1000m above sea level. The major primary ic actvities
farming and rearing of animals. Zuru I'ﬂ:llp
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(2019) have

nonls and Papanloniol
e g, critics an

undergone several modification
Distribution Analysls
E:ii:ﬁ?p:g;;!:ifﬁt}ﬁ:inul spatial distribution as the gr:phi:a:jl.'repretfnmm
of how a geo-referenced fealures, specles or phenomena on the earth su
relates with one another. The uniform, clustered and random pan;mrns are the
three (3) types of spatial distribution pattern according to Adrain (Z00g
Each of these patterns Is uniquely different from the other, A random patte |
fluenced by the other, whijes

implies that, the location of gach feature s not In
a uniform pattern often considered as dispersed shows a behavioural patte

a5 each feature tends to move away from the other. On the other

clustered pattern is formed when the phenomenon tend to clumped tog
Konsfleld et al. (2019) noted that the nearest neighbour analysis Is a too]

value Is 2.15 it shows a dispersed pattern, 10 shows perfect randomness

bellow 1.0 show a clustered patlern.

The mathematical expression of the special analysis is as follows:
(d n'rn} |

a

Where;

Rn= the average nearest nelghbour index

n= number of geographical features (PHCs)

a= the size of the s tudy area

d= the mean distance between geographical features (PHCs)

An =

f_: ::uj:;::;th Spatial A:cessihl!lty Analys(s
sillity as described by Efiong ( 2019) Is the distance travelled
velled be

E::Iem and the aim of the Study
> n:slh]"t}" models Into four nimtl_l:'-
arest provider, average dis lante'

n[“:f.
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models of provider inflluence Where threshold populsion = caed is
allocation of PHCs a provider Lo populstion ratio
accessibility while the average distance to a 3ot of providers & =exazed By
cither straight line distance (Euclidean Method) oF rosd Armeork CEeE
(Network Analysis Method). Efiong (2019) agreed thae the Eccliden 208
Network analysis are Ci5 techniques used in detormining acoescibliny. o
accessibility anmalysis. the depnved and the senved SelemERs NE

determined

Dos Anjos - Luis and Cabral (2006) argued thor the Eoclidess meshod
underestimates the nature of accessibility compared to the egog the aenal
road distance In network analysis method. The differences are esxily conced
by topographical nature of the study area and the presence of nazural Beriers
to communication such as water bodies and meuntins. Phir 2ad 2l
(2019) indicated that one hour Is the acceptable travel time to the nearest
PHC recommenged by the World Health Organisation (WHO). One hour trawel

ume 15 also estimated as Skm walking distance which on be med 23 2
parameter to analyse accessibility of PHCs (Phin and Muetkali 2019)

-

Bt
il

Methodology A

.i'_-.

Cross sectional study design was used for this study. Geospatial ras the

cssential vanables for this study and this included coc "_'—"_' "HCs and
the road network daaset of Zuru local :mmmﬁ, LPS (Geographica

T

Fositloning System) device was used Lo obtain the coordinates ¢
PHCs while the road network dalaset was sourced from 0
(05M) online platform. Other data were dulil'nl _____ i

Six wards were selected from the ten wards fe h
criteria for selecting the sample were the m ;: iCs withis —
government borders. Although Zodl, “ﬂﬂ -f,_“ ——
wards are part of the local government. the location of their respectii

were sited outslde the borders of the local government. This is be
spatlal extent of these wards extended into b __

Efflong (2019) argued that in spatial illiﬂ!

for every member of the sample to be accounted
exlsting In the six wards ﬂ:ﬂd:ﬂah
was used in the data analysis.
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RESULTS AND DISCUSSION
within the Study Arca
g hin the selected wards amoupjeg

s wil
The number of Primary health Facilities w 3
0 fourteen (14) as shown In table 1. Each primary health facility loceg

borders of the sampled area are presenied alongside with o

within the
respective coordinates that signifies Its actual geographical location in

1. From the table 1 equally, it can be deplcted thal there are variations in
number of primary health facility allocated to each ward. Far instance,
ward has one and Dabal ward has four. The names of the health faciliges
either given the name of the ward or the settlement where they are sited.
sugpests the potential of each PHC to be responsible for meeting the

demands of a target settlement

Table 1: The Existing Primary Health Facilities

:*r I e Ward Latituds
7t B 7= I
J rl:.:* H.EE o, nlhl} "miEET
¢ Senb —{ Dabs WABIRTS
Sermbelbely PHT _
MDE/PH[ — 11 SOS34167
5 "Eed - et 5
3 Oomg B Clnic ol | 1141650313
7| BediCine - L4045
5 Marga PHC Bedi O, =
L o S i LR
el - 533
A S = W
¢ [lmp————Miln T
Source: Al "—-—_EF'I“IT 'TI-—-._______ M
-Author, 2020 ﬁ..“._ -
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the Average Nearest Nelghbour i,

al distribution using
of 0,041876, 2-5€OTE of 2.034746 and 5,

4260, The expected mean dlﬁhnﬁ:
distance Is 0.026676 degreey |
f PHCs within the stug |

The result of the spall
ArCGIS 10.1 revealed o p¥
Averape Nearest Nelghbour

s 0.020771 degrees while t
This means that, the pattern af spatlal distribution ©
4.

area Is dispersed as shown In Ngure
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Lility was analysed using both the Euclidean and the Road Network

e Cuclidean method adopts the use of straight line distances (o

wine the eatchment areas of the PHCs and this result Is shown in figure

S Using stralght line distances as Lhe service radius bullers where establish at
0 interval to show where PHCS have overlapping service arcas and the
ciicet of distance decay. The Mgure 5 shows the settiements that are within the

skm service radius of the PHCS, Settlements not covered by the Skm bulfer
sre areas that travel more than Mve kilometres to the nearest primary heaith
care facility and as such regarded as the deprived communitles. In figure 5,
the deprived settlements are notably found in Tadurga and Bedl wards.

— — s

-
-

L
2
e i s

Flgure 5: PHCS Service Areas using the Euclidean Method

Source: Author 2020
25 |
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sty v i SUTOER PEAERECTE Sevuby
rerms of actual road distance covered (0 access AESE PHCs Figere 6 ‘:n;
the result of the analysis where cach road network ends 31 500 0 show &,
extent of the road petwork SEriCcE Areas Settlemenls where thee Sie= ol
netwark service arcas arc found are seillemeais that can reach o the SR
within a 5km walking distance However setticmenis where (B fiar me-
lines are deleted (rom the existng road nerwork damaset mnifies 2

nee to [he nearsst PHC 15 geser o

settlements where the walking diso
Skmw Thesc deprived settiements are found (o Tadurga a=d Bedi wats g

are marked by a red polygon.

On the other hand, us
accessibility el PHCs within the
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CONCLUSION AND RECOMMENDATION
f1is study shows the relevance of GIS technology spatial analysis. From the
Jisperse distribution pattern of the existing PHCs it can be deplcted that PHCs
hin Zuru tends 1o spread out from one another. As such they are neither
wdomly distributed nor uniformly distributed. However the spatial
distribution of these PHCs InfMuenced the accessibility such that settlements
within the service arcas heneflt from. There are stlll some (dentified
imadenuacies In terms ol spatlal accessibility In Zuru local government IL 15
recommended that these deprived settlements should be provided with a
srimary health care facility that will be accessible to the deprived region.
Notwithstanding, there (s still the need to further research on the political,

sconomic and soclal attrlbutes that Infuence spatial accessibility and
distribution
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