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Assessment on the Spatial Accessibility of Medical Institutions Providing
National Gastric Cancer Screening Service using a geographic
information system - Focused on the Area of Gangwon-do -
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<Abstract>

Objectives: This study aimed to analyze people’s accessibility to medical institutions providing
national gastric cancer screening services in Gangwon-do using a geographic information system(GIS).
Methods: To assess the spatial accessibility, network analysis was applied. Two types of network
analysis-Service area analysis and origin-destination cost matrix(OD-cost matrix)-were applied to create
network dataset. Results: The results of the analysis of the service area revealed that it took more than
60 minutes each to reach tertiary hospitals and general hospitals from 744% and 9.6% of Gangwon-do
areas, respectively. Similarly, it took more than 60 minutes each to reach hospitals and clinics from
42% and 3.4% of Gangwon-do areas, respectively. The results of the OD-cost revealed that there were
large regional variations in distance and time taken to reach the medical institutions. Conclusions: there

were regional variations of spatial accessibility between Si and Gun in Gangwon-do.
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Data collection
— Collecting population data on those over 40 years
living in Gangwon-do
- Collecting data and Classifying the medical institutions

that provided national

gastric cancer services
Network analysis

— Service area analysis : setting the service area based
on the estimated travel time
— OD-cost matrix : selecting the medical institutions
providing the national gastric

cancer screening services where could be reached
from each of the centroids

of Eup-Myeon-Dong most quickly

i

Building the network dataset
- Using a map of Eup-Myeon-Dong in Gangwon-do
provided by Statistical
Geographic Information Service
- Using a road network GIS DB provided by Korean
Transport Database center

<Figure 1> Study framework. GIS: Geographic
Information System; DB: Database; OD:
Origin-destination.
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Total
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(100.00)
895,748
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895,748
(100.00)
895,748
(100.00)

>120
144,951
(16.18)
11,685
(1.30)
10,593
(1.18)
10,964
(1.22)

91-120
291,741
(32.57)
12,920
(1.44)
3,838
(0.43)
2,793
(0.31)

61-90
229,933
(25.67)
61,566
(6.87)
23,039
(2.57)
16,584
(1.85)

Time(min)

31-60
152,729
(17.05)
(44.46)
317,036
(35.39)
(31.44)

398,239
281,611

11-30
63,734
(7.12)
336,123
(37.52)
427,045
(47.67)
442,492
(49.40)

12,661
(1.41)
75,215
(8.40)
114,197
(12.75)
141,305
(15.78)

L

.

Hospital type
Tertiary
hospital
General
hospital
Hospital

Clinic

<Table 1> The population rate of people over the age 40 years living in Gangwon-do based on the estimated
travel time.

Values are presented as number (%).
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<Figure 2> The service area based on the estimated travel time. @ Service area for the clinics. ® Service area
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for the hospitals. © Service area for the general hospitals. © Service area for the tertiary hospital.
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<Figure 3> The estimated target for medical institutions by regions. @ OD-cost matrix for the clinics. ® OD-cost
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<Table 2> The estimated distance and travel time to the target medical institutions.

Hospital Types

Tertiary Hospital General Hospitals Hospitals Clinics
Location
Distance(k Travel Distance(k Travel Distance(k Travel Distance(k Travel
m) time(min) m) time(min) m) time(min) m) time(min)

Cheorwon—-  149.37+1  129.01+1  73.64+11  73.74+11  18.1846. 16.0645.  18.9146. 16.78+5.

aun 1.94 1.92 94 92 9 96 92 9%
Chuncheon  79.0649.  59.12+9.  8.60+9.9 827498 7.17+7.5 7.26%80 657485 6.64+9.4
—si 19 21 8 2 9 1 0 7
Donghae-s  153.1243 1157743  6.45+32 509425 500432 470425 459426  3.70+2.1
i 91 47 8 7 3 5 8 8
Gangneung  122.7748  94.66+6.  7.5047.2 8.3947.8 852484 90888 699172  7.6247.8
—si 06 28 0 1 1 1 2 5
Goseong-g  155.3241  123.77+1 2820413 2312411 56.80411 494311 132744 12.0343.
un 1.39 1,59 74 28 39 59 31 68
Hongcheon 6272415  51.85413 2440417 22.69+17 37.47+11  32.82413  21.71412  20.00+12
—qun 07 35 7 68 61 46 99 84
Hwacheon  114.7611 936411 39.91412 4015411 36.3148. 352247,  18.33%7.  18.5147.
—qun 2.62 9 05 04 10 49 55 43
Hoengseon  31.8048.  26.64+7.  32.4949.  27.40+8.  20.37+9.  17.8318.  20.14%9.  17.65%8.
g-gun 54 69 63 51 78 55 73 50
e—quy | 108:33+1 8722413 4670+11  0.03%11 2626412 2342413 44.00+12 38941
1e=9 6.62 54 55 9 92 84 44 87
Jeongseon  106.00+1 9497410 4154414 37.46415 1624410 1542410 2425411  23.06210
—qun 2.79 19 81 80 86 93 27 05
Pyeongcha  68.68+11  56.93+9. 4530413 3958410 41.18+11 36.7749.  14.3449.  13.4248.

ng-gun 86 00 9% 74 67 94 54 60
Samcheok  166.03:1  134.15+1 18.85£13  17.76£13 1750412  16.37£12 22.07+18  19.77%16
—si 9.08 1.41 65 54 42 04 12 27
Sokchoosi  1%BO7ET 1131411 30829 25025  4786%1.  38.80%1. 291128 246125

99 79 3 8 99 79 3 2
Tacbackeg 1319616 1182853 110936 01863 853152  7.34%61 49725 45.69%4.
51 91 91 0 7 5 27 37
Wonins 80093 734182 90487  787:79 59669 542168 490162 458163
! 0 6 5 6 2 4 9 8
Yanggu-gu  120.34+1  99.01+11  59.0047. 56.5147.  16.10+9. 159749, 553949,  52.72+11
n 3.12 35 46 48 08 04 00 87
Yangyang-  147.07+#1 1127948  22.46%8.  18.2747. 46.96+11  3578+8.  10.44%5  9.55:5.8
qun 6.06 88 23 48 51 99 79 2
Yeongwol-  67.68423  67.18422  21.83+10  20.3949.  20.0047.  18.90%7. 37.18+15  35.14%13
qun 04 70 57 23 93 47 33 65
Total 96.04+50  77.80+40  21.48420 19.78419  18.86£16 16.93f14 16.62£16  15.50%15
67 70 43 48 01 83 74 56

Values are presented as meantstandard deviation.
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