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Abstract: Accessibility is one factor that increases the quality of life in urban areas. Accessibility is an indicator that reflects the ease
of reaching an intended point or location. In general, access to healthcare relates to the population in a given area combining the
physical distance between home and the location of a healthcare facility. In the study carried out to reach the health service facilities
in Kastamonu Central district, the accessible areas of the facilities within walking distance were calculated with the help of GIS at a
distance of 300-500 meters with the network analysis technique. With the help of spatial analysis, it aims to determine the current
situation and help plans be created to consider the needs of society. In the current situation, the points that can be improved in terms
of access to health institutions in the research area have been mentioned, and suggestions have been made.
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Oz: Kentsel alanlarda yasam kalitesini artiran unsurlardan biri de erisilebilirliktir. Erisilebilirlik, amaglanan bir nokta veya bir
konuma ulagabilme kolayligint yansitan bir gostergedir. Genel olarak saglik hizmetlerine erigim, belirlenen kentte yasayan niifusun,
konut ile bir saglik tesisinin konumu arasindaki fiziksel mesafeyi birlestirmesiyle ilgilidir. Kastamonu Merkez ilgesinde saglik hizmet
tesislerine ulagsmak i¢in yapilan ¢aligmada tesislerin yiiriime mesafesinde erisilebilir alanlar1 CBS yardinu ile 300- 500 metre
mesafede ag analizi teknigi ile hesaplanmustir. Ag analizi uygulanarak tesislerin konumlari, gelecege doniik planlamalarin toplumun
ihtiyaglarin1 gozeten sekilde olusturulmasina yardimci olmasi amaglanmistir. Mevcut durumda arastirma sahasinda saglik
kuruluslarina erisim konusunda gelistirilebilir noktalara deginilmis ve onerilerde bulunulmustur.

Anahtar Kelimeler: Erisebilirlik, Saglik, CBS, Ag Analizi, Kastamonu
1. Introduction

Today, especially in the post-COVID-19 pandemic period, the importance of health care accessibility research has
increased. There are many physical factors that affect the accessibility [1]. Easy access opportunities should be provided
for transportation, road texture, parking lot and vehicle traffic, especially for pedestrians in urban areas [2-4].
Accessibility to health services [5] is an element that reflects the welfare level of the society and is related to the
physical distance between the residence and the place of a health facility where the population living in an area can go
when they leave the residential areas [6]. The level of accessibility to health services depends on many factors such as
the unique topography of each city [7], its spatial pattern and whether it is planned or not [8, 9]. Therefore, the level of
accessibility differs in each city [10].

Although research on access to health services is increasing day by day, a common judgment has not emerged regarding
the definition of the concept due to its multidimensional nature [11]. Dimensions such as accessibility of health services
in rural areas [12], adequacy of services [13-15] service quality [16-18] is often explored. In addition,
physical/geographic accessibility is also a topic of discussion in spatial planning [19-22].

The proliferation of geographic information systems (GIS) and global positioning technologies has reinvigorated studies
on the accessibility [23] and use of healthcare facilities [24-26]. In addition, GIS-based analyzes facilitate spatial
analysis and reduce the error rate [27].

The research subject is family health centers (FHC) located in Kastamonu and accessibility to these centers. The study
aims to determine the areas accessible to family health centers with the Network analysis method applied to the city
center. GIS-based network analysis has been applied by considering public/non-public facilities in this context.
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2. Material and Method

The case area for the study was chosen as the central district of Kastamonu province (Figure 1). Kastamonu province is
located in the Western Black Sea region between 41 degrees 21' north latitude and 33 degrees 46' east longitudes [28].
Its height above sea level is 775m. It has a surface area of 13,108.1 km? [29].
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Figure 1. Location of case area

The research consists of four stages. First of all, the locations of FHCs in the city were determined, and neighborhoods
with and without facilities were chosen. Then, the possible transportation network to the determined areas was mapped.
As in some of the studies on the use of health services, GIS software was used in spatial accessibility analysis studies.
Network analysis was performed using GIS software to determine accessible locations.

Digital transportation network to be used in the implementation of the analysis and the evaluation of the analysis result;
Data of the locations of Health Service Centers; border and population data of the neighborhoods within the study area;
The vector data of the houses in the study area were used. Digital road network data of the study area has been obtained,
and corrections have been made. Topology was applied to eliminate errors and deficiencies in the road network data,
and the detected errors were corrected. During the analysis, the scanning tolerance of 100 meters to the road was used to
prevent the mistakes that may arise from the width of the road. Another data used in the analysis is the location data of
Health Service Centers. Addresses and locations obtained from the Provincial Health Directorate were digitized. The
buildings within the study area were removed from the municipal zoning plan and converted into point data with the
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extension of 'Shp." with the ArcGIS 10.6 package program. The generated data were collected in a single database. The
population data of the research area and the numbers of the population on the basis of neighborhoods were obtained.
Spatial accessibility has been taken into account since primary population data on a residential basis cannot be accessed.
The data prepared for analysis were subjected to network analysis with the ArcGIS 10.6 package program, taking into
account the alternative walking distances specified in the Spatial Plans Building Regulation and determined by the
literature review.

3. Result

According to TUIK 2020 data, the population of Kastamonu is 376 377 and the population of the Central district is
151500. 49.83% of the center population is male and 50.17% is female [30]. The health facilities in the central district
of Kastamonu, where the study was carried out, constitute the main material of the study. While there are no health
facilities in 10 of the 19 neighborhoods in the district, there are health services facility areas in 9 neighborhoods.
Neighborhoods with healthcare facilities can be listed as Aktekke, Beycelebi, Esentepe, Hepkebirler, inénii, Ismailbey,
Kuzeykent, Mehmet Akif, Saraglar (Figure 2).

Service Center Available

No Service Center
== Neighborhood Boundary

1-Kuzeykent
2-Candaroglu
/ 3-Indnii
‘ / 4-Mehmetakif Ersoy
{ S-Ismailbey
/ 6-Aktekke
\ / 7-Esentepe
\ / 8-Honsalar
\ / 9-Topguoglu
10-Cebrail
11-Kirkgesme
12-Akmescit
#//J 13-Hepkebirler
14-Atabeygazi
15-Yavuzselim
16-Isfendiyar
17-Hisarard1
18-Saraglar
19-Beygelebi

Figure 2. Neighborhoods with health service centers
In the study area, there are 12 health care facility areas, including 1 Training and Research hospital, 1 physical therapy

and rehabilitation center, 1 private hospital and 9 family health centers, located at different points of the study area
(Figure 3).
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Figure 3. Health service center locations
Access to health services in the city center where the study was conducted is mostly provided by first and second degree

roads. It is seen that the first degree roads are concentrated around the Karagomak Stream, which appears to be
continuous throughout the city center and divides the city into two, and the general road network is formed (Figure 4).

63



Cakar et al. KUJES, 8(1):60-68, 2022

I Road Network

mm Presence Of Water
=== Neighborhood Boundary

o

Figure 4. Road network

Network analysis applied, areas accessible to family health centers Spatial Plans. In addition to the 500 meters distance
specified in the Building Regulation, an analysis was applied at 300 meters distance. While accessible areas at a
distance of 500 meters have a size that can be considered insufficient on the city surface, it can be said that when the
accessibility limit is reduced to 300 meters, the area is more private and the population density is higher, while the
accessible housing is less in the neighborhoods with lesser population (Figure 5).
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Figure 5. Accessibility to health service centers

Examined on the basis of neighborhoods, it can be said that while the rate of buildings that can be accessed at a distance
of 300 meters is zero in Esentepe, Ismailbey, Atabeygazi, Kirkgesme neighborhoods, it can be said that the access rate
is zero only in Kirk¢esme neighborhood when viewed at a 500 meter level. In addition, there is no health service
building-service area in Akmescid, Atabeygazi, Candaroglu, Cebrail, Topguoglu, isfendiyar, Kirkgesme, Hisarardi,
Honsalar, Yavuz Selim neighborhoods. It is Yavuz Selim District with a rate of 37.21, this rate is 97.67 percent at 500
meters, and it has accessibility at a distance that covers almost the entire neighborhood (Table 1).
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Table 1. Spatial accessibility status of health service centers

Neighborhood Population Total Area Building Accessible Rate (%)
Name (m?) Total 300m 500m 300m(%0) 500m(%o)
Aktekke 4505 481000 477 150 250 31.45 51.42
Beygelebi 2899 685687 188 68 153 36.17 81.38
Esentepe 3528 1231016 540 0 90 0 16.67
Hepkebirler 1842 178000 257 246 257 95.72 100
Inénii 21874 2783000 790 185 319 23.42 40.38
Ismailbey 3687 303000 623 0 23 0 3.69
Kuzeykent 27814 5739000 1710 97 135 5.67 7.89
MehmetAkif 23814 4180000 940 16 45 1.7 4.79
Saraglar 13618 8487782 1091 192 358 17.6 32.81
Akmescid 1256 383556 405 5 17 1.23 4.2
Atabeygazi 343 46216 156 0 110 0 70.51
Candaroglu 9230 3112499 577 3 4 0.52 0.69
Cebrail 2304 269436 394 12 126 3.05 31.98
Topguoglu 1168 127063 256 47 72 18.36 28.13
Isfendiyar 1328 168016 204 31 104 15.2 50.98
Kirkgesme 1519 364591 285 0 0 0 0
Hisarard: 890 311615 250 65 104 26 41.6
Honsalar 1297 259484 408 23 23 5.64 5.64
YavuzSelim 536 57559 86 32 84 37.21 97.67
Toplam 151500 29168520 9637 1172 2274 12 23.60

4. Discussion and Conclusion

Today, health services serve two main purposes, raising health standards and increasing knowledge about diseases [31,
32]. The health service centers that are the subject of our study are not separated as primary, secondary or tertiary health
services, but are institutions that include private and public services ranging from institutions where users can receive
services on follow-up and simple interventions to institutions containing intensive care services.

Hospitals are located very close to the city center in Kastamonu [33]. Network analysis applied to the city center aims to
determine accessible areas for family health centers. Analysis was applied to the distance of 500 meters specified in the
Spatial Plans Building Regulation. In addition, there is no health service building-service area in Akmescid, Atabeygazi,
Candaroglu, Cebrail, Topcuoglu, Isfendiyar, Kirkgesme, Hisarardi, Honsalar, Yavuz Selim neighborhoods. It is Yavuz
Selim Mabhallesi with a rate of 37.21, this rate is 97.67 percent at 500 meters, and it has enough accessibility

When analyzed at 300 meters, the rate of accessible buildings is seen as zero in Esentepe, Ismailbey, Atabeygazi,
Kirk¢esme neighborhoods, and the highest accessibility is Hepkebirler Mahallesi with 95.72. Considering the 500 meter
distance analysis, the rate of buildings accessible only in Kirk¢esme neighborhood is seen as zero, the highest
accessibility belongs to Hepkebirler neighborhood Yavuz Selim Neighborhood with a rate of 97.67 in it is an important
result. In general, neighborhoods with high population density remain within the accessible area. This area, which is 12
percent and 23.60 percent accessible in total, is concentrated in the center of the city and the peripheries of the city,
whose population is increasing and growing day by day, are outside the accessible area. Considering these two ratios
and the legal distance, it is seen that the number of health service centers is concentrated in the areas where the
population is high in the urban spread, and it can be said that the outer periphery of the city remains weaker in terms of
accessibility.

According to these results, it has been seen that the absence of a health service area in a neighborhood or work area
cannot be said to have no health service access for that area, and when we look at the city as a whole, it is seen that the
first or second degree accessibility of that area may be in question. Considering that the health services in the central
district of Kastamonu province are concentrated in the center of the city and decrease towards the outer periphery and
newly developing neighborhoods, the possible health service centers to be built are the Kuzeykent District, Mehmet
Akif District, Saraclar District Candaroglu and Kirk¢cesme Neighborhoods, which can be considered the outer wall of
the city, where development and new construction increase rapidly. It can be said that the positioning is correct.
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