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Abstract

Objective: This study was to look at accessibility health facilities and radius services health
facilities in Mamuju City.

Methods: Data collected by survey method with the help of GPS devices and use two analyses,
overlay analysis and buffer analysis,

Results: Based on the results of preparations made in the QGIS application with the overlay
method, it was found that in general, the health facilities in Mamuju City are close to residential
areas and road networks. The buffer results show that bealth facilities in Mamuju City, in
general, have served the surrounding area. Taduwi health center is in the most distant condition
from the three hospitals.

Conclusion: From the results of the analysis that related to the analysis of accessibility and
radius of service of health facilittes in the Mamuiju City, it can conclude that the distribution
of health facilities in the Mamuju City is quite good and in accordance the conditions of the
community. However, there are still a number of things that need to address, There are still
areas that have not been facilitated properly.

£ 2010 Elsevier Espana, 5.L.U. All rights reserved.
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The current problem faced by developing countries is the
increase in population over time. But this was not fol-
lowed by an increase in the number of health facilities
and adequate health workers.' Besides the accessibility fac-
tor becomes a major challenge in achieving health goals.’
Accessibility to health care facilities is one of the main
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indicatoes of development. There are still many gaps in
access to health facilities. Accessibilty is the eave of soime-
ohe in abtaining an object or service. One of the serious
problems in Indonesia is the lssue of accessibility to health
service centers. In general, the reason for the difficulty of
accessibility is due to the lack of transportation facilities
and infrastructure and geoaraphical factors of the region,
espectally in rural areas with mounzainous oF archipelass
landscapes. Another problem is the distribution of settie-
ments that are not located within the radius of service
facilities, thus affecting the perfarmance of services in the
health sector.

Since the formation of the West Sulawesi Provinge in
LM into its own autonomous regton, Mamuju Regency des-
Ignated as the provincial capital. |ts establishiment a5 the
capital signtficant influcnce an the dyramics of development
i Mamuju City. One of them is the swift flow of population
migration and the number of births. Tharefare the dampjy
Regency Government needs to expect eatly on in terms of
impraving health services.

The purpose of this study was to look at accessibility
and radius services health facilities in Mamuiu City, ‘West
Sulawesi. This research uses GIS applications in analyzing
the problems. GIS {s now very useful as a tool to analyze
the risk identification of health facility services in sps-
tial aspecis’ and used to take into account many factors
related to locations.” 5o, with that, it will be a reference
for Mamuju Regency Government in formulating strategic
policies related to health.,

Method

This study took place in the City of Mamuju, West Sulawasi
Frovince, tindomesia. Data collected by survey method with
the help of GPS (Globe! Positioning System) devices with
plotting health facilites in Mamuju City and then processing
them ir the QGis 3.10 Coruna application with more data in
the form of vector maps. The analysis used in this study are:

1. Overlay analysisMap overlay analysis is a method of ower-
lapping of stacking maps with the same seale, containing
different information or combining several thematic
maps with a specific purpose. Maps that will overlap are
land use maps and road network maps. " Overlay analy-
sis used to see the relationshlp between land use rmaps,

Tabrle 1
for planning a resigential envirgnment in urban areas.
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road network maps and points of hospitals and health
centers.” Data obtained from the Local Development
Flanning Agency of West Sulawesi Pravince Governiment.
1. Buffer analysisBuffering, which is an analysis that will
produce a buffer that can form a circle or polygon that
surrounds an object as its center, so we can find out
how many limfts of te object and its area.” Placement
of these facilities will take into account the radhus of
the service area related to the basic needs of the facil-
itles that must meet to serve a particular area.” This
method will hellr Planhers to know whether an area cov-
ared by a health facility or not. Placement of facitities
based on the Indonesian national standard (SNI) 3-1733-
2004 concerning the procedure far planning a residential
environment #n urban areas can seein ahle 1,

Results

Based on the results of preparations made in the QGis appli-
cation with the uverlay method, it was found that in general,
the health facilities in Mamuju City are close to residential
areas and road networks. For more details can be zeen in
[T

The Rimuku health center closest to the Local Gen-
eral Hospital around 393.93m and the farthest away is
The Tadui Health Center around 10944 66m. The Rimuku
Health Center closest to Mitra Manakarra hospital Is around
448.26m and the farthest is the Tadul health Center
around 11184, 98 m. The Karema Health Center closest to
the Regional hospital i around 198%.25m and the far-
thest is tadui health center around 14000 43 m The distance
between the Health Centre and the hospital can see in
fetivle- 2 and iy 2o

The buffer results show that health facilities in Marouju
City, in general, have served the surraunding area but same
argas that are nat covered by health facilities, Especially in
the Rangas and Sumare area. For imore details can he seen
in o 5,

Discussion

Infrastructure development is a major supporter af the
social and economic system, therefore every design of each
infrastructure system and its entirety must carry out in the
context of integration and overall. Infrastrecture systems

Rlzcement of Health facilities based on the Indonesian national standard (SHI) 03-1733- 2004 Concerning the procedure

Type of facilities

Achileveraent radids

Location amd settiement

Maternat and Child Health Services 500 i

Citizens Treatment Center 1000¢¢n

Maternity Clnfe 4000

Supporting Health Centers and 1500 m
Environrmental Medicine Centers

Health Center and Medical Center F000

Fharmacy/Home Medidne 1300 m

[ the middle, the netghborng group does
nat cross the highway

[f1 the middie, the nefehboring eroup does
nat cross the highway

Can be reached by public transportation
Can be reached By public transportation

Can be reached by public transpartation
Can he reached by public transportation
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Figure 1

Land use maps and road network maps overlay.

Table 2 Distance matrix health center and hospitals in Mamuju city.

Local General Hospital {m)

Mitra Manakarra Hospital (m) Regional Hospital {m)

Tadui Health

Mamuju Health Centre
Karema Health Centre
Rimuku Health Centre
Kasuari Health Centre
Tamasapt Health Centre
Bambu Health Centre

Karampuang Health Centre

Tambi Health Centre

10,941.66
3938.11
2168.78

393.93
104968
4433.34
561852
5678.69
1358.75

11,184.98 14,000.43
193761 T308.26
2032.32 198935

445,16 3164 82
956.23 2476.66
4677.37 7099.713
5847.00 B5DE, 52
5626.34 6600.38
523,26 5144.03
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Figure 2 Distance graph health center and hospitals in

Mamuju city.

that divided into various sab-systems cause the infrastruc-
ture system to become complex. Stages starting from the
study, planning, development, and use as well as mainte-
nance are processes that must carry out in an integrated and
comprehensive way. The infrastructure system is a process
with the involvement of various aspects, interdisciplinary,
and multi-sectoral, |n general, regional infrastructure is
divided into two important scopes, namely facilities and
utilitles. The facility itself cannot run if there is no util-
ity. Facilities talk about the provision, range of services to
an area. The aspect examined is the analysis of accessibility
and radius of affordability of health facilities. Geographi-
cal Information System (GIS) is the right step in analyzing
accessibility and analyzing areas where the geographical
area reaches by health services. Because of Geographic




74

A. Samli et al.

o e TELTE

REE

wrEnny

v = o Tisirict Boundaries.

B Dy Lot Prormst
W Tourtsm dves
N riekd

B Open Fisid
B Mantation

[ Settiesrennty Resideial
|29 swamp

{89 Rice Fields

[ Shurbs

[N Fiver

(B Fish Ponds

LEU O

E
e

Flgure 1

Information Systems (GIS) ability to spatial analysis (spatial
analysis) and time (temporal analysis) so that the technology
is often used in the spatial planning process.

The distance matrix shows that Tadul health center is in
the most distant condition from the three hospitals, which is
10,941 km from the regional hospital, 11,184 km from Mitra
Manakarra hospital and 14,000 Km from the Regional Hos-
pital. If we look at the health center distance map with
the road network close enough so that accessibility can be
said to still quite smooth even though it takes enough time,
Therefore, for this condition the Mamuju Government needs
to prepare adequate vehicles for tramsportation of patients,
as well as the road network must stay in good condition. The
buffered map also shows that there are still sorme areas that
are not covered by health facilities. Therefore, the Mamuju
district government needs to expect these problems, such
as preparing health service vehicles or creating new health
facilities

Conclusion

From the results of the analysis that related to the analysis
of accessibility and radius of service of health facilities in the
Mamuju City, it can conclude that the distribution of health
facilities in the Mamuju City is quite good and in accordance
the conditions of the community. However, still a number of
things that need to address. There are still areas that have
not been facilitated properly.

Service range of health facilities services,

Acknowledgments

Many thanks to all those who have helped me, especially to
the Government of West Sulawesi Province who has helped a
lot in the availability of data and does not forget to my super-
visor who has taken the time to give insight and knowledge.
And also, | say thanks to the QIS 3.10 Coruna team,

Conflict of interest

The authors declare no conflict of interest.

References

1. Manortey 5, Acheampong GK. A spatial perspective to the distri-
bution of healthcare facilities and health personnel in the Eastern
Region of Ghana. OALib. 2016;03:1-13, Mtp:/ /e dotoeg/
10,4236/ oatib. 1102956,

2. Lawal D, Anyiam FE. Modelling geographic accessibility to Pri-
mary Health Care Facilities: combining open data and geospatial
analysis. Geo-Spatial Inf 5ci. Z019,22:174-84, hitp:/ Ade dol org/
10, 1080/ 100950202019, 1645508,

3. Mansour 5. Spatial amalysis of public health facilities n
Riyadh Governorate Saudi Arabla: a Gl5-based study Lo assess
geagraphic varfations of service provision and accessibil-
ity. Geo-Spatial Inf Sci. 2016;19:26=38, hitp:/ fdv dol org!
10,7080/ 100950702016, 1151705,

4, Sharma AK. Role of GIS i health management Information sys-
tern and medical plan: a case study of Ganglok area, Sikkim



Spatial analysis of health facilities in Mamuju City, West Sulawesi

Indig. it Enwlron Geoknform, 2005;2:16-24, bz - ads b s
(IR AR IR [T

. Reshadat, 5, Saedi 5. Iangeneh A, Ghasemi SR, Gilan WA,
Harbast A, et at. Spaltal accessibility of the population to
urhan heatth centres in Kermanshah fslanic Repubiic of Iran: a
geagraphie information systems analysis East Mediterr Heal 1.
Pl R T T N Y TR T TR VP Tl | R B A v

. Fadahunsi JT, Kufoniyi O, Babatimehin QI Spatial anai-
ysis of distribution  patterns of healthcare  facilities  in
Osun State, Migerta. Univers | Public Heal. 2017;05:331-44,
e TR Y ML i

Pk

7. Sedenu A, #uibi K, Alesa A, Ajlieye O, Oghole J, Kappo

A. et al. Spatial analysis of the distribution pattern of
primary healthcare facitliies in ile - ife metropdis using
geographic information sysbem, | Sci Res Rep. 2018;10; %13,

(TN P TR IR N SR TR VY WPl LR RS

. Zhow G, Huang 5, Wang H, Zhang B, Wang 4, Sha H, et al. A buffer

analysls hased on co-location algorithm, nk Arch Phokogramm
Remate Sens Spat Inf Sci - ISPRS Avgh, 2098;42:2487-90,
[P e HTIY - R R S TLA ST P P I U P Y



