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Editorial

In helping to push the frontier of
knowledge forward, on behalf of the
Editorial - Committec  members  of
Environmental Technology  and
Science  Joumal (ETSI), T present
volume 9, issues 1 and 2, Junc 2018
cdition of our Journal to our expanding
audience. The decision to have two
issues stemmed from two valid but
unrelated issues. Firstly, the Editorial
Committee members for some time
have been mulling the idea of
increasing the yearly publications to
three and secondly, the need to
accommodate our staff that submitted
articles for the purpose of using them
to boost their journal points during the
2018 promotion evaluation process. In
all, there were 26 articles that met all
the requirements prior to publication;
hence the need to have two issues in
the current edition. Research by United
Nations Population Fund in 2007 has
predicted that by 2030, the urban
population is expected to increase to
almost 5 billion. Breaking it further, it
is estimated that Africa’s urban
population will increase from 294
million to 742 million. Many of the
new urbanites will be poor. Their
future, the future of cities in developing
countries, the future of humanity itself,
all depend very much on decisions
made at presentin preparation for this
growth. The traditional c'ily is'beir}g
replaced by the global city region in
terms of governance, trade,
communications and spatial
organisation. As a result of these
expansions in the global city regions,
several structural challenges have b«fen
thrown up for researchers allfl policy
makers in the 21" century. A fallout of
these challenges are the 14 articles

contained in issue one; the a'rticles
ranged from leadership styles in the
construction industry, development and
evaluation of solar yam dryer, floods
management to land use changes,
health and safety compliance level of
European Union (EU) directive' for I?U
construction firms in Nigeria, city
growth and alternative  building
materials.

Richard, Idris and Bobbo in the I*
article investigated the significant role
of project managers’ leadership style
on design consultant satisfaction in the
Nigeria construction industry. The
study concluded that design consultant
satisfaction and overall efficiency and
performance of a project can be
improved by selecting a leader with
participation, inspirational and
charismatic leadership behaviour.

Solar drying according to Akanmu and
Ajani in the 2™ article affirmed that it
is a potentially decentralized thermal
fapp]ication of solar energy particularly
in developing countries. The paper
showed that the system performed
bguer than direct and indirect dryers
with efficiency values of 56.5% and
61.§% respectively. It also reduced the
drying time of yam by 50% against
\\:'hat Wwas obtained in direct sun drying.
Exegetic analysis of the dryer has
sh(_)\\.'n that the system is effective and
efficient from €nergy point of view.

The 3" paper by Oladejo and Ojo on
the study of contributory factors to
ﬂ‘ood hazards i Ifelodun  Local
Government Area, Osun State stated
that the use of high resolution DEM
and rainfall data o improve the

vi
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accuracy of modeclling and generation
of flood inundation map s
recommended for better accuracy and
visualization.

Future land use simulations indicated
that if the current land use trends
continue in the study area without
holistic ~ sustainable  development
measures, severe land degradation and
possibly land fragmentation will ensue
as argued by Duchi and Habila in the
4™ paper titled scenario simulation and
prediction of land use changes in
Metropolitan Kano, based on the
Markov-Cellular ~ Automata  Model
(CA-MARKOV)

Otaru et al. based on their findings in
the 5™ paper titled assessment of the
cost impacts of health and safety
practices on construction projects in
Abuja, Nigeria concluded that the costs
of health and safety programmes and
practices are significant in increasing
the costs of building projects. The
paper therefore recommended that
health and safety practices and
programmes should always be given
priority at the initial project estimating
stage of a project, as they constitute a
reasonable percentage of project cost.

Analysing socio-economic
characteristics of households in Plateau
State, Nigeria by Zogore in the 6"
paper recommended the need for
government at all levels and the private
sector to address the issue of the
differences identified in the study with
a view to promoting environmental
safeguards and ameliorating the
poverty level of households in the state.

The 7™ paper by Saidu ef al. on the
impact of construction claims on public

building projects performance in Abuja
concluded that improved projects
performance can only be achieved if
contractual claims are climinated. It is
therefore recommended that
stakeholders  should improve on
contractual procedures in order to
eliminate avoidable omissions or
changes during construction through
effective communication and
application of new technologies.

Mohammed’s paper on assessing the
compliance to EU Directive 92/57/EEC
of June 1992 among EU construction
companies in Nigeria concluded that
the compliance level among the EU
construction companies operating in
Abuja, Nigeria to the EU directive
92/57/EEC of June 1992 was at an
average level. The paper recommended
that the Nigerian government needs to
establish an agency that will oversee or
ensure the compliance to safety and
health rules and regulations at
workplace as contained in the EU
directive for the EU construction
companies operating in Nigeria.

Assessment of spatial distribution and
range of service of public health
facilities in Jos South  Local
Government Area of Plateau State,
Nigeria by Ojo, Owoyele and Idowu is
the 9™ paper that established that health
facilities in  Jos South  Local
Government were spatially dispersed,
the pattern which was tending to be
more pronounced in the southern part
than in the northern part. The
development of a strategic plan, which
is to integrate  non-government
stakeholders in the planning of health
service  delivery was  therefore
recommended.

vii
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Nwuba and Kalu in the 10" paper titled
housing affordability: A review of the
diversities of definitions and concepts
concluded that in spite increasing
research on housing affordability, there
was yet to be consensus as to how it
should be defined or conceptualised or
the standard to measure it.

Idowu et al. pondered in the 11" paper
that the search for an optimum
residential location has been a source
of chronic problem to the urban
dwellers hence it studied the factors
influencing the decisions of peri-urban
residents on where they live in Minna,
Niger State, Nigeria. The study
concluded that most of the residents
were motivated to live in their present
neighbourhoods mainly because of the
comfort derived from where they lived.
It therefore recommended that serious
attention of the Government to
reviewing the outdated Minna Master
Plan and rejuvenates the peri-urban
areas with massive infrastructure
development.

The 12™ paper by Salahudeen and
Sadeeq on the performance of corncob
ash as partial replacement of Portland
cement in lateritic soil stabilization.
The result indicated that an optimum
corncob ash content of 9% by weight
of the dried lateritic soil and 9%
Portland cement can be recommended
for better results and stability.

Onuwe ef al. in the 13" paper on
overview of kenaf fibre as a bio
composites material in fabn’cation
process for sustainable construction
stated that the application o_f kc_:x}af
fibre is fundamental to st{st{lmabxhty
and improvement in building and
construction materials. The possibility

of substituting synthetic and glass fibre
with cellulose fibre contributes to'the
effort to reduce global warming,
promotes a bio base economy and
achieve a cleaner environment.

The last paper by Abidoye et al. on
demystifying the effects of ﬁpal
accounts settlement on building
contractors in Abuja, Nigeria argued
that the final account stage of a
building project is sometimes rarely
settled or even being delayed by some
of the project parties, thereby posing
serious challenges on contractors. The
study  concluded that proper
management of the identified factors
would  translate  into  effective
settlement of final accounts in building
projects.  The  paper therefore
recommended that construction clients
and consultants should exercise
restraint when selecting procurement
option to be adopted.

Finally, in the next edition, some
changes will become evident; yours
sincerely has been made the Editor-in-
Chief by the owners (Academic Board
members  of the  School of
Environmental Technology) and Dr
Bashir Ganiyu, the Editorial Secretary.
Dr Bala Muhammad is stil] a member
of the Editorial Committee, At this
Jjuncture, the Committee members wish
to  appreciate Professor O, 0.
Morenikeji, the immediate past Editor-
in-Chief for bringing his Midas touch
to bear on the Journal. The same goes
to Dr Bala Muhammad for his
unalloyed  commitments especially
‘.‘harassing" reviewers and contributors
in order for deadlines to be met.Dr O.
F. Adedayo, a Committee member is
cur.rently in Rwanda on g2 national
assignment but in spite the distance,

viii
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has been very helpful in more than one
way, we are grateful.

In a bid to expand the Journal’s reach,
visibility and to serve you better, the
Journal is gradually migrating to online
platform and can be found at this web

address: http:/etsj.futminna.edu.ng

The taste of the pudding is in the
eating, fasten your seat belts as you
navigate through the articles!

R. A. Jimoh, PhD
Managing Editor
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Assessment of Spatial Distribution and Range
of Service of Public Health Facilities in Jos
South Local Government Area of Plateau
State, Nigeria

'Samuel Adebayo 0JO, *Gideon Sunday OWOYELE, 20woeye
Olusegun IDOWU

"National Centre for Remote Sensing (NCRS), Jos, Platcau State, Nigeria
2Department of Urban and Regional Planning,
Federal University of Technology, Minna, Nigeria,
olu.idowu@futminna.cdu.ng

The spatial disparity in the distribution of health facilitics is a considerable problem in the
health care delivery system remarkably in developing countries like Nigeria. This study
assessed the spatial distribution and range of service of public health facilities in Jos South
Local Government Arca of Platcau State. Both primary and secondary data were used in this
study. The inventory of all the public health facilities in the area was taken and location of the
facilitics was geo-coded using handheld Global Positioning System (GPS). Average nearest
neighbour analysis was employed to asscss the spatial pattern and distribution of the facilities.
Network and buffering analyscs were employed to analyse the range of service. The study
revealed forty public health facilitics: one (1) secondary and thirty-nine (39) primary health
facilitics distributed across the study arca. The study concluded that health facilities in Jos
South Local Government were spatially dispersed, the pattern which is tending to be more
pronounced in the southern part than in the northern part. It, therefore, recommended the
development of a strategy plan, which is to integrate non-government stakeholders in the
planning of health service delivery.

Keywords: buffering, distribution, GIS, public health, spatial range of service,

Introduction plans in relation to the personal and
Human health is a key factor in the population-based health care goals within
sustainable development agenda and goal. their societies, so the welfare of the public
Irrespective  of the developmental and through the provision of health facilities is
technological status of the society; health one of the key policies and responsibility of
care system is crucial to the welfare of the government, particularly in Nigeria (Scott-

society (World Health  Organisation Emuakpor, 2010).
(WHO), 2010; Bhatt & Joshi, 2013;

Owoyele et al., 2015a). Health care systems In Nigeria, health care delivery service is
are organisations established to meet the provided by a dual system comprising
health needs of target populations; its exact stakeholders from the public and private
configuration varies among nations. The sectors including the private for-profit as
need for health varies in space as the well as the private not-for-profit
physical environment varies in organisations (Nnamuchi & Metiboba,
characteristics from place to place and this 2015). The public health care system is the
invariably has implications for the pattern of largest and central to Nigeria’s health care
demand for health care (Onokerhoraye, delivery operating along the lines of
1999; WHO, 1998). Countries and primary, secondary and tertiary health care
jurisdictions have different policies and systems at the local government, state and

federal levels respectively (National

85
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Primary Health Care Development Agency
(NPHCDA), 2013; Umukoro, 2012). The
public health institutions including primary
healtheare comprising health centres, clinics
and  health posts;  hospitals  (secondary
healthcare); and tertiary  healthcare are
prominent for maintaining population health
since  their  services  are  relatively
inexpensive  (NPHCDA,  2013).  The
distribution of the public health facilities
was addressed in a policy contained in
Nigeria's  Fourth National Development
Plan (NEFNDP) (1081 - 1985) framework
(Scott-Emuakpor, 2010) and adopted by the
relevant health agencies including National
Primary Health Care Development Agency
(NPHCDA).

However, the chaotic and lopsided spatial
distribution of these public health care
facilities which is perceived as unfair and
socially biased has drawn a considerable
attention  of the  medical  geographical
researchers and urban planners mostly in
developing  countries  like  Nigeria  to
consider various measures (o assess the
spatialdistribution impact on the use of
healthcare system (Scott-Emuakpor, 2010;
Jimoh & Azubike, 2012; Owoyele of al.,
2015b).

Analysing the spatial distribution of health
facilities provides important information on
the location of such health facilities and
evaluating the range of health service is one
of the most important measures to assess the
accessibility of the target population to the
health facility (Rob, 2003; Mansour, 2016).
Many medical geographical researchers and
urban planners have appreciably utilised
geographic information system (GIS) to
adequately  provide information on  the
spatial patterns, accessibility and the range
of service of the health facilities. Using
average nearest neighbour  analysis,
comparing the spatial distribution of health
facilities and hypothetically-based random
spatial distribution to identify and quantify
spatial distribution patterns of the facilities
provide good approach (Hazrin e al., 2013;
Owoyele et al, 2015b; Mansour, 2016).
Also, network analysis can be used to
evaluate the shortest accessible routes to the
facilities and buffering in order to analyse

86

acilities In Jos South Local Government
Area of Plateau State, Nigeria

Ojo, Owoyele & Idowu”

the proximity and radius of service of the
health facilities (Mansour, 2016: Dobrica ef
al, 2010; Yerramilli & Fonscca, 2014;
Ejiagha er al., 2012). This technology
integrates the statistical and geographic data
and allow the visualisation of such spatial
relationships, hence the underlying cause of
the distribution can be determined (Hazrin
etal., 2013; Dobrica et al., 2010).

This study is targeted to examine the
distribution patterns and range of service of
public health facilities in Jos South Local
Government Area (LGA) of Plateau State,
Nigeria with the view to understand the
locational distribution using Geographic
Information System (GIS).

Study Area

The study area is Jos South Local
Government Area (LGA) of Plateau State,
Nigeria. The area, located between latitude
0748°00"N and  longitude 8°52'00”E in
North  Central ~ Geo-Political  Zone of
Nigeria, covers about 510 km?> with
approximately 1,250 metres above sea level
and bounded by the Jos North LGA in the
northern part, and Jos East LGA in the
castern part, Bassa in the north-western side,
Riyom and Barkin Ladi in the southern part
(Figure 1).

I'he indigenous ethnic group of the area is
Berom, other ethnic groups commonly
found in the area are Jarawa, Hausa, Fulani,
Ibo, Tiv, Idoma and Yoruba. The population
of Jos South LGA was 306,716 persons with
the population density of 503 persons per
square kilometre at the 2006 Nigerian
national population census (NPC, 2006).
The total population as projected based on
the Nigerian annual growth rate of 2.7 %
(World Bank, 2016) is estimated as
412,200. This population appears to be
much denser towards the northern region as
a result of a concentration of more
settlements due to the influence of political
headquarters, commercial and mining
activities taking place in the region.

The local government is sub-divided into
twenty political wards namely Bukuru,
Chugwi, Dashonong, Du ‘A’, Du ‘B’,
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Viwane, Zawang ‘A’
and Jawang B the headguarters s
located at Bukure The study used polineal
ward beng the smallest political structure in

Nigeria as the spatial zoning boundary

(Figure 2).
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Figure 1: Map of Plateau State in context of Nigeria.

#

Figure 2: Map of Jos South LGA, Showing wards and Settlements
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Materials and Methods
Data Collection

1

Data on pubhc bealth Gohines was obtamed
fi Tos Seuth 1O headguatters and the
Platcan Stae My of - Health and
neomeraiad m GIS eovionmient AL
table public healih tacihities w the area
were rdentfiad and thew location was peo

handheld  GPN (Garmim)
v data collection method

Population mtormanon was obtmoed trom
the Natenal Popalation Comnmussion (NPC)
barad on 1991 matienal population census,
A base map contaming wand boundaries,
e, minay and mad networks were
acquirad trom the Platcau State Mnistey of
Land and Nuney and SPOT S satellite
mmagery ofJos south LGA was provided by
the Natienal Centre tor Remote Sensing
(NCRS), Jos: satellite imagery and base
map were finst geo-reterenced with the ad
of ArcGIS 1022 software. The satellite
magen was  digitised in the AreMap
environment in onder to update the existing
base map which was tound to be old,

ava

cadad uaing

through

Application of GIS Technique and Spatial
Data Analysis

A geodambase was created for the GIS
analysis, which contained a collection of
geographic datasets including the base map.
GPS coordinates, attmbute data, geographic
features and satellite imagery for casy
access and management using AreGIS 10.2.
The spatial distnbution pattern of public
health facilities in Jos South LGA of
Plateaus State, Nigeria was examined using
average nearest neighbour spatial staustical
tool within the ArcGIS 10 2. This was used
1o analyse whether the distribution of the
health facilities in this area 1s clustered,
random or dispersed.  Average nearest
neighbour index is the ratio of the observed
mean distance between each featre (health
facilities) centrond  and  its  nearest
neighbour’s  centroid  location  to the
expected  mean  distance  of  the  null
hypothetical random distribution with the
same number of features covening the same
total area. 11 the index 15 less than one, the
patiern extubits clustering: if the index 1s
greater than one, the features are consdered

8|8

& of Public Health Facilities in Jos South Local Government

Area of Plateau State, Nigeria
0o, Owoyele & ldowu

dispersed (Favironmental Systems
Rescareh Institute (FSRD, 2016: Haznn et
al,0En

I order to ettectively and  efficiently
analyse the physieal aceessibility and health
setvice coverage, a vanable-radius measure
was used i thes study i hne wath NENDP
(198 1-1985) recommendanions for different
categories of health facilities ranging from
hospitals, health centres, ¢lmies to health
posts dispensaries. The  vanable-radius
measure detines a healtheare service radius
based on the facility's characteristics and
charactenstics of the local population as
well as the land area. Raditof 15,3, 2and |
km were adopted for Hospital (secondary
health tacility), health centres, climes and
health posts respectively. Butlering analysis
was performed  to measure  proximity
(coverage) of the residents to the health
facilities while network analysis was done
to identity the most efficient routes or paths
to only retermal secondary health facility
found in the arca. This involves finding the
shortest routes from different regions of the
LGA to the facility. The main goal is to
proffer  solution to  the problem of
ceographical accessibility from all the
wards of Jos South LGA with respect to
referral cases from lower level of health
facilities in those political wards. All the
analyses were carried out using ArcGIS
10.2.

Discussion of Results

Public Health Facihities in Jos South LGA
A total number of torty (40) public health
tacilities were identified m Jos South LGA,
this compnises of thirty-eight (38) functional
and two () non-functienal. From  the
tertiary health tfacility dentified, there was
only one (1) secondary  health  facility
(Hospatal) which s located at Dadin-Kowa
in Dashonong ward, while the remaming 39
were pnmary health centre, consisting of
o () health centres (Model  Primary
Healthcare Centres), fifteen (13) Health
Clinies  (Matermities  and  Basic Health
Centres) and twenty-twe (22) are Health
Posts Dispensanies (Table 1)

Scanned with CamScanner



Environmental Technology & Science Journal

Vol.9 Issue1  June 2018
Table I: Public Health Facilities in Jos South LGA
S/N Name/Address Category Type Ward
1 PHC, Bukuru Central Health Centre Primary Bukuru
2 PHC, Heita Health Post Primary Chugwi
3 PHC, Chugwi Clinic Primary Chugwi
4 PHC, Du Clinic Primary Du ‘A’
5 PHC, Guratop Clinic Primary Du ‘B’
6 PHC, Rayfield Clinic Primary Du ‘B’
7 PHC, Kwang Health Post Primary Du ‘B’
8 PHC, Doi Health Post Primary Du ‘B’
9 PHC, Giring Health Post Primary Giring
10 PHC, Gyel Health Post Primary Gyel ‘A"
11 PHC, Bukuru Express Health Centre Primary Gyel "A’
12 PHC, Nyango Clinic Primary Gyel ‘B’
13 Dadin-Kowa Hospital Hospital Secondary  Dashonong
14 PHC, Rantya Health Post Primary Gyel ‘B’
15 PHC, State Low Cost Health Post Primary Gyel ‘B’
16 PHC, Hwolshe Clinic Primary Hwolshe
17 PHC, Dabwak Clinic Primary Kuru ‘A’
18 Govt Comp Training Clinic Primary Kuru ‘A’
Clinic, Trade Centre
19 PHC, Kushe Clinic Primary Kushe
20 PHC, Shen Clinic Primary Shen
21 PHC, Kazong Health Post Primary Shen
22 PHC, Waduruku Health Post Primary Shen
23 PHC, Sot Clinic Primary Sot
24 PHC, Gura Ryom Clinic Primary Sot
25 PHC, Gatong (Gero) Health Post Primary Tanchol
26 PHC ,Tahel (Tanchol) Health Post Primary Tanchol
27 PHC, Vom Vet Health Post Primary Turu ‘A’
28 PHC, Dahwolalua Health Post Primary Turu ‘B’
29 PHC, Farin-Lamba Health Post Primary Turu ‘B’
30 PHC, Chaha Health Post Primary Vwang
31 PHC, Vom-Vwang Clinic Primary Vwang
32 PHC, Fwil Health Post Primary Vwang
33 PHC, Kogom Health Post Primary Vwang
34 PHC, Chakarum Health Post Primary Vwang
35 PHC, Zawan Health Post Primary Zawan ‘A’
36 PHC, Kwata-Zawon Health Post Primary Zawang ‘A’
37 PHC, Lo-Dung Health Post Primary Zawang ‘A’
38 PHC, Dura Clinic Primary Du ‘B’
39 PHC, Gakok Clinic Primary Chugwi
40 PHC, GSST Kuru Health Post Primary Kuru ‘A’
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Locational  Distribution — of  Public
Healtheare Facilities

The ArcGIS spatial analyst was used to
assess  the  peographical  location  and
distribution of public healtheare facilities in
Jos South T GAL This was carried out in the
ArcGIS environment using the created
geodatabase.

Secondary Health Facility

Figure 3 shows the location of the secondary
health facility. Only onc sccondary public
health facility is located at Dadin-Kowa in
Dashonong ward. This implies that the
facility is not centrally located within the
LGA. as it is closer to the northemn part.
However, the location of the facility may be
Jjustified.  considering population density.
On the other hand. the location of this
facility can consequently hinder physical
access from the wards in the south as a result
of time and travel distance to access the
facility.

Primary Health Facilities

The primary health facilities identified are
classified as health centres, clinies and
health posts/dispensaries. The GIS maps
clearly show the discrepancy between the
distribution and the location of these health
facilities. The findings identified two health
centres in Jos South LGA namely Bukuru
Central and Bukuru Express Primary Health

Area of Plateau State, Nigeria
0jo, Owoyele & Idowu

Centres located in Bukuru and Gyel ‘A’
wards respectively as shown in Figures 4 -6.
The result shows that the facilities are
located close to the northern part of the LGA
as well close to each other.

Fiftcen clinics were identified which are
distributed across ten political wards in the
L.GA. They constitute about 37.5% of the
total public health facilities (Figure 5). The
result shows that the identified clinics are
not geographically cquitably distributed,
lcaving some wards without clinics and
where available are poorly covered.

The findings further revealed that twenty-
two Health Posts were available and this
constitutes about 55% of the total number of
public health facilities in Jos South LGA.
They are distributed across thirteen out of
twenty political wards of the LGA but
having one not functional which is located
in the Tanchol ward (Figure 6). The further
findings discovered that the health posts are
not equitably and sufficiently distributed,
leaving some wards without health posts
and where available, are poorly covered
indicating that the number of health post in
the study area greatly fall below the
recommendation given by NFNDP (1981-
1985) framework.
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Figure 3: Gevgraphical locavion of seconduary health facility in Jos South LGA
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Figure 6: Locational distributions of Health Posts in Jos South LGA

Spatial Pattern of Public Health Facilities
The result of the spatial distribution pattern
of all public health facilities (Figure 4)
based on the type or level within the Jos
South LGA using average nearest neighbour
analysis.

The finding showed that the average nearest
neighbour index for public health facilities
was 1.240 (p < 0.01) indicating that the
observed spatial pattern of the facilities was
spatially dispersed as shown in Figure 7.
The z-score was 2.906 (p < 0.01), the health
facilities gave large z-score indicated that
there is a less than 1% likelihood that this
dispersed pattern could be the result of
random chance.

Meanwhile, further study was carried out to
examine the spatial distribution patten of
clinics and health posts as the results are
shown in Figure 8. The findings showed that
the average nearest neighbour index for
clinics and health posts was 1.407 (p < 0.01)
and 4.535 (p<0.001) respectively, this
clearly indicates that the observed spatial
patterns for both clinics and health posts in
the study area are dispersed as indicated in

Figure 8.
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The z-score for clinics was 3.02 (p < 0.01)
while for health posts was 33.13 (p <0.001),
hence, the null hypothesis of no spatial
pattern among clinics and health posts in the
study area was rejected, both clinics and
health posts gave large z-score indicated
that there is a less than 1% likelihood that
this dispersed pattern could be the result of
random chance.

Range of Service of Public Health Facilities
The ease of access that people have to
healthcare services is an important element
of the quality of service they receive, and
this includes the geographical location of
health services. The distance that people
travel for especially emergency care is very
important. Thus, network and buffering
analyses were employed to detect areas that
are poorly or well served relative to the
availability and accessibility to the
identified public healthcare facilities. The
road network analysis is based on the
travelling distance to gain access to the
nearest available public health facilities
within the respective service area.
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Figure 8 Average nearest neighbour result for (a) Clinics (b) Health posts

Radius of Service and Proximity
Investigating proximity to public health
facilities, a buffer analysis was applied and
a buffer zone with radii of 15, 3, 2 and 1 km
were created around the hospital (secondary
health facility), health centres, clinics and
health posts respectively as shown in
Figures 9 -12.

The finding showed that most wards in the
north and central region of the study area are
adequately covered within the 15-km
catchment zone of the only secondary health
facility (Hospital) meant for the entire local
government area as shown in figure 6a.
However, most wards in the south are
located outside of the 15-km catchment
zone; these wards fall outside the hospital
radius of service are Chugwi, Turu ‘B’,
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Kuru ‘B’, major parts of Vwang, Turu ‘A’,
Kuru ‘A’ and Kushe, the finding reveals that
complicated health issues as well as
accident and emergency cases will find it

very difficult to access this facility from the
said region.

As observed, most wards except Bukuru and
Gyel ‘A’ are without health centres in the
study area, so most of these wards have no
buffers belonging to health centres. The
catchment zones of the two health centres
found in the two wards overlap each other
while some parts of those wards are not
covered as shown in Figure 10. Likewise,
most wards in the south and some in the
north of the study area are poorly covered or
under served by clinics with the 2-km
service radius as shown in Figure 11. Figure
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12 reveals that most wards arc poorly
covered or under served by health posts with
the 1-km service radius. Generally, most
wards from south of the study arca were
observed to have a low public healthcare
accessibility. Therefore, additional public
healtheare facilities need to be located
within these areas,

Area of Plateau State, Nigeria
Ojo, Owoyele & Idowu

Network Analysis

The secondary health facility’s network
service arca covers entire Jos South LGA.
The routes from different directions across
the arca to the Hospital are determined to
reveal the shortest accessible distance.
Spatial accessibility to the secondary health
facility is shown in figure 7.
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Figure 13: Network analysis for Hospital in Jos South LGA

The facility is located at Dadin-Kowa,
Dashonong ward and depicted as ‘pick 3’
(Figure 13). The shortest accessible route
from southern part of the LGA comprising
Turu ‘B’, Kuru ‘B’ and part of Vwang (pick
1) wards to Dadin-Kowa (pick 3) was
determined to cover the distance of 34.2 km
routing through Fwil road, Dabwak road, Lo
Dung Road, then Bukuru Road as seen in
Figure 13. Similarly, the shortest accessible
route from the south-western area
comprising Chigwu and part of Vwan.g
(pick 12) wards to Dadin-Kowa (pick 3) is
43.3 km routing through Gakok Helta road,
Chugwi road, Vomvet road, Gete Gsst kuru
road, Kwata road, Bukuru Road then
Bukuru Road. The shortest accessible route
from north-east comprising Shen, Zawang
‘B’ Du ‘A’ and Du ‘B’ (pick 4) wards to
Dadin-Kowa (pick 3) is 15.4 km routing
through Guratopp Road 2, Doi R'O'ad,
Rayfield Road 2, Rayfield Road, Giring
Road, Hwoshe Road, then Bukuru Road.
Lastly, the shortest accessible path from
north-west comprising Sot, T anc.hol and
Gyel ‘B’ (pick 9) wards to Dadin-Kowa
(pick 3) is 17.4 km routing through Gatong
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Road, then Bukuru road as indicated in
Figure 13.

The finding of this analysis validated that
most of the distance of the shortest
accessible route from the political wards
located in the southern part is all beyond the
15 km service radius of only referral
secondary health facility in Jos South LGA.

Planning Strategy on the Locational
Distribution of Public Health Facilities

A planning strategy for the locational
distribution of public health facilities in Jos
South LGA was designed (Table 3) based
on the findings of this study to give a
roadmap for the establishment of new public
health facilities by suggesting appropriate
locations to enhance accessibility and
effectiveness of healthcare delivery towards
improving the health being of the people of
the area. The outline of the strategy is given
in Table 3 which shows the number of
existing facilities in each ward, the number
of expected facilities to be provided
according to NPHCDA (2013) and also the
number of facilities required to meet up with
the expected, For instance, Du ‘A’ has only
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one existing clinic, whereas one health
centre, two clinies and four health posts are
expected to be located in this  ward;
therefore, one health centre, additional one
clinic and four health posts are required (o
be added to the existing [(acilities,
Meanwhile, if there an excess in the number
of lower level of health facilities, such
facility can be upgraded to a higher level so
as to meet the requirement of category like
the case of Kushe, the clinic can be
upgraded to health centre being of higher
rank and required.

The plan ¢an be n very wielul strategy (o
asmist stakeholders, nuthorities and other
interested  Non-governmental organisation
in the planning of health tervice delivery
and also serve asa relerence guide for future
actions and decisions, The plan can be
very useful strntegy 1o assint stakeholder,
authorities  and — other —interested  Non-
governmentil organigation in the planning
ol health service delivery and also serve ny
o reference puide for future actions and
decisions,

Table 3 Proposed locational distribution of public health facllities In Jos South LGA

SN | Ward Available/Existing Expected Required
Hospi | Heal [ Clin [ Heal | Hospi | Heal | Clin | Heal [ Hospl | Heal | Clin | Heal
tal th ic th tal th ic th tal th e th
centr post cenltr post centr post
¢ L = B >L‘ = o
1 Bukuru 0 rl 0 0 0 ' 4 'K 0 1] ] "
2 Chugwi | 0 0 +2 tl 0 i i 12 0 " " '
3 Dashono | +1 0 0 0 ] i 2 X () ' "2 X
ng
4 Du ‘A’ 0 0 t 0 0 0 12 ] 0 i i ]
5 Du ‘B’ 0 0 12 3 0 Hl H 12 0 ] | vl
6 Giring 0 0 1 0 0 " 12 X 0 rl A iz
7 Gyel ‘A’ | 0 H 0 r 0 " 1 12 0 0 " |
8 Gyel'B* | 0 0 +1 +2 0 H rl 1l 0 r 0 |
9 Hwolshe | 0 0 +1 0 0 " 12 K] 0 " vl el
10 E(A:l'ru 0 0 +1 +2 0 il " 12 0 1 0 0
11 !;u.ru 0 0 0 0 0 Hl 1 12 0 tl vl ]
12 Kushe 0 0 +1 0 0 Hl 0 2 0 1l | 2
13 Shen 0 0 +1 +2 0 m 0 12 0 0 | 0
14 Sot 0 0 12 0 0 +1 1l +2 0 K | 2
15 Tanchol | 0 0 +1 +1 0 tl 0 2 0 vl | "
16 T“"':A: 0 0 0 +1 + t1 1 42 i H W i
:; z‘;’;‘n: z 2 ‘:] :j :; " o2 o W Mmoo
19 Zawang | 0 0 0 +3 0 :l s & : 3 : :
£ay k | tl 2 0 H 4l r2
& ‘Z;-wa"g 2 2 L0 0 o0 2 o H 0 12
:Im ;Z:‘"‘ +1 +2 +15 +22 +2 +20 +23 +53 +1 +18 +10 )6
LGA

Conclusion and Recommendations

This study has documented the distribution
patterns and assesses l'hc range of service of
public health care in Jos South Locy
Government Area (LGA) of Plateay State,
Nigeria with respect to ll}eir locational
distribution using Geographic Information

97

System (GIS). The results showed total
number public healtheare fucilities available
in the Jos South LGA area. The study
identified a total number of forty (40) public
primary health care centre; comprising of
one secondary and thirty-nine primary
health facilities, The analysis revealed that
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the health facilities across Jos South are not
dispersedly distributed, this is owing to the
nature of the areas. This study has identified
the . deprivation in public health care
facilities in the area: one (1) additional
hospital; eighteen (18) healthcare centres;
ten (10) clinic and thirty-six health post are
required for even distribution of health care
facilities in Jos South Local Government
Area. A sustainable strategic plan to guide
the distribution and location of health care
facility should be given a serious attention,
as this shall assist different stakeholders in
health sector, as well as the authorities and
other interested Non-governmental
organisations in the planning of health
service delivery.
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