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{Abstract)

Analysis on the Spatial Accessibility of Mental Health Institutions
Using GIS in Gangwon-Do

* * *%
Ju Hyun Park , Young Yong Park , Kwang—Soo Lee y

* Department of Health Administration, Yonsei University Graduate School,
** Department of Health Administration, Yonsei University College of Health Sciences, Wonju, Korea

Purpose: This study purposed to analyze the spatial accessibility of mental health institutions in Ganwon—Do using
Geographic Information System and to suggest policy implications,

Methodology: Network analysis was applied to assess the spatial accessibility of mental health institutions in
Gangwon—-Do. To perform the network analysis, network data set was built using administrative district map, road
network, address of mental health institutions in Gangwon—Do. After building network data set, Two network
analysis methods, 1) Service area analysis, 2) Origin Destination cost matrix were applied. Service area analysis
calculated accessive areas that were within specified time. And using Origin Destination cost matrix, travel time and
road travel distance were calculated between centroids of Eup, Myeon, Dong and the nearest mental health
institutions.

Result: After the service area analysis, it is estimated that 19.63% of the total areas in Gangwon—-Do takes more
than 60 minutes to get to clinic institutions. For hospital institutions, 23.08% of the total areas takes more than 60
minutes to get there. And 59.96% of Gangwon—do takes more than 30 minutes to get to general hospitals. The
result of Origin—Destination cost matrix showed that most Eup - Myeon - Dong in Gangwon—Do was connected to
the institutions in Wonju—si, Chuncheon—si, Gangneung-si. And it showed that there were large regional variation
in time and distance to reach the institutions.

Implication: Results showed that there were regional variations of spatial accessibility to the mental health
institutions in Gangwon—Do. To solve this problem, Several policy interventions could be applied such as mental
health resources allocation plan, telemedicine, providing more closely coordinated services between mental health
institutions and community mental health centers to enhance the accessibility.

Keywords: Geographic information system(GIS), Spatial accessibility, Mental health institutions, Network analysis
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(The estimated service area depending on the travel time: A, Service area for the clinics providing mental
health services, B. Service area for the hospitals providing mental health services, C. Service area for the
general hospitals providing mental health services.)
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(The estimated target organizations by regions: A. OD-cost matrix for clinics providing mental health
services, B. OD-cost matrix for hospitals providing mental health services, C. OD-cost matrix for general
hospitals providing mental health services)
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(Percentage of Service area estimated from Service area analysis)

Gangneung—si 15.18 31.41 28.67 14,75 8.44 1.48 0.07
Goseong—gun 0 0 0 0 0 2.97 97.03
Donghae—si 54,75 37.37 7.88 0 0 0 0
Samcheok-si 10.55 29.92 25.13 14.91 7.59 6.27 5.63
Sokcho-si 0 0 0 0 10.66 80.96 8.39
Yanggu—gun 0 0 0 4.27 18.09 21.79 55.85
Yangyang—gun 0 1.36 11.24 23.89 42.04 19.4 2.06
Yeongwol—gun 0 2.24 7.31 17.86 28.53 29.2 14.86
Wonju—si 33.6 46.18 15.65 4.1 0.09 0.08 0.31
Clinics Inje—gun 0 0 1.55 10.24 17.44 30.21 40.56
Jeongseon—gun 0.12 5.79 13.73 23.2 20.81 34.69 1.66
Cheorwon—gun 0 0 0 0 0 3.69 96.31
Chuncheon—si 18.05 33.28 25.11 22.3 1.25 0.02 0
Taebaek—si 49.49 39.57 8.19 0.38 0.33 0.27 1.75
Pyeongchang—gun 0 0 4.03 25.46 4273 18.56 9.22
Hongcheon—gun 11.28 22.81 19.33 15.62 8.76 10.47 11.72
Hwacheon—gun 0 0.05 7.04 16.81 29.47 26.51 20.11
Hoengsweong—gun 0.22 25.75 41.81 28.32 3.89 0 0
Total area 7.31 14.29 13.57 1514 15.33 14.73 19.63
Gangneung—si 20.8 25.98 26.62 19.97 5.96 0.6 0.07
Goseong—gun 0 0 0 0 12.89 33.02 54.09
Donghae—si 0 0 17.63 59.84 20 2.54 0
Samcheok—si 0 0 0 2.31 13.38 22.18 62.13
Sokcho-si 0 0 0 1858 86.47 0 0
Yanggu—gun 20.04 35.27 225 7.45 2.72 2.22 9.8
Yangyang—gun 2 11.85 24.89 41.54 17.87 1.84 0
Yeongwol—gun 0 1.63 9.49 14.6 12.24 18.03 44.01
Wonju—si 48.78 4442 6.33 0.1 0.08 0.07 0.23
Hospitals Inje—gun 0 7.68 19.78 29.88 27.03 12.59 3.03
Jeongseon—gun 0 0 0.01 1.68 12.01 18.84 67.45
Cheorwon—gun 0 0 0 0 0.38 12.69 86.93
Chuncheon-si 31.68 411 24.39 2.77 0.06 0 0
Taebaek—si 0 0 0 0 0 0.34 99.66
Pyeongchang—gun 0 0 5.74 22.67 46.17 17.04 8.38
Hongcheon—gun 8.95 28.18 25.43 12.53 7.49 10.92 6.5
Hwacheon—gun 0 3.9 15.68 27.87 30.1 8.21 14.25
Hoengsweong—gun 0.02 17.95 49.48 31.84 0.72 0 0
Total area 777 13.73 15.31 15.07 14.40 10.64 23.08
Gangneung—si 15.17 32.85 29.99 13.81 7.23 0.86 0.08
Goseong—gun 9.54 17.85 26.96 20.55 17.09 2.58 5.43
Donghae—si 53.62 36.79 9.34 0.26 0 0 0
Samcheok—si 8.93 22.8 26.6 14.79 11.43 6.39 9.04
Sokcho—si 60.67 28.96 10.36 0 0 0 0
Yanggu—gun 0 0 0 4.61 17.22 28.04 50.13
Yangyang—gun 0.04 16.61 32.08 31.93 17.91 1.43 0
Yeongwol—gun 13.98 27.4 27.26 23.4 1.03 0.33 6.59
General Wonju—si 29.37 46.11 18.62 5.41 0.09 0.08 0.32
Hospitals Inje—gun 0 2.58 79 13.62 27.95 27.34 20.61
Jeongseon—gun 0 5.27 19.5 21.94 22.3 28.77 2.22
Cheorwon—gun 0 0 0 0 0 3.79 96.21
Chuncheon-si 15.12 30.23 26.51 16.15 9.59 2.4 0
Taebaek—si 35.07 40.37 20.81 1.5 0.3 0.24 1.71
Pyeongchang—gun 0 0.02 7.14 36.38 43.88 12.58 0
Hongcheon—gun 0 0.27 16.67 25.91 18.82 18.34 19.98
Hwacheon—gun 0 0.21 8 16.55 29.66 26.16 19.42
Hoengsweong—gun 0 17.87 46.82 26.43 8.78 0.1 0
Total area 6.98 14.18 18.88 18.45 16.55 11.62 13.35
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AHALS] AYE, 7N 607 ol 288e A dA(centroid) 2 Ao YAt ofmTIHe Al
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2 B HES HATh QAIE20.61%). S AL EFAL SR, A FHLOE, ST Al - ol
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(The average travel time and distance to the target organizations estimated from Origin-Destination cost matrix)

Institution types

Location Clinics Hospital General Hospital Total Institutions

time(Min.) distance(km) time(Min.) distance(km) time(Min.) distance(km) time(Min.) distance(km)
Gangneung-si 948+882  93+862  974+514 769+801 1029+857 838+73  872%8.14 6.73%6.73
Goseong—gun 78xt121 9951+15.26 65.92+13.02 73.27+11.83 2384+11.47 2844+1386 23.85+11.47 28.44+13.86
Donghae-si 511+£2.64 646+£327 4102+415 3845+411 539+299 6.46+331 513+297 6+3.22
Samcheok—si 18.74+17.66 1849+1515 7287+£26.23 70.48+2358 2102+197 20.38+£17.16 19.11£1526 18.39+15.15
Sokcho—si 56271203 73.01+£2.62 46.78+t221 5524+259 271268 3.09+2.93 271268 3.1+£2.93
Yanggu—gun 59.7£1025 6231811 1517+£736 152773 57.33x65 57.4%+916 1517736 1527%73
Yangyang—gun  36.87+894 4852+11.68 27.05%£91 33.05£1119 249+87 2678+872 2216+79 2456+831
Yeongwol-gun  439+1181 50.06+15.14 53.87+2181 4959+2278 20.88+9.64 21.32+9.61 19.66+807 187%6.2
Wonju=si 6351799 7.48+875 6.04%6.23 6.04+£54 7.18£838 8.04+868 532+6.03 5.37%531
Inie—gun 53.87+£13.13 66.28+£15.65 388%+14.66 37.46+10.27 49.37+£17.41 54.23+16.02 35.29+13.18 35.28+10.91
Jeongseon—gun  37.03%£16.29 4258+16.26 74.41+1461 69811487 40.22+18.09 40.63+£13.32 37.41+1928 37.11+£14.89
Cheorwon—gun  75.13%10.93 74.33£10.95 70.53+10.91 68.85+10.96 76.19+1091 74.73+£10.96 70.53+£10.91 68.85+10.96
Chuncheon-si 77311002 7.7£932 6.6917.6 581+6.27 864%+1002 801+£885 6.21+7.75 54164
Taebaek-si 744+511  875%£532 9336%4.61 9396+573 9.41+£6.57 1146.83 598+529  6.48+4.07
Pyeongchang—gun 45.2+11.85 58.67+1381 5478+978 51.63+11.56 4595+1278 4419+£13.26 4522+12.46 43.19%£13.07
Hongcheon—gun 22.85+18.14 247.71+18.43 21.34+1506 21.29+15.33 41.63+£16.59 45.63+16.23 17.23+16.4 16.93+16.28
Hwacheon—gun  40.65+10.8 40.21£10.96 35.07%£10.56 34.25+10.53 4087+113 397811207 35.07£10.56 34.25+10.53
Hoengsweong—gun 24.7+824 3031+£953 2838+851 31.27+£839 2821+£851 31.09+.19 27.13+£9.27 29.62+9.08
Total 25.74+124.12 2956+2812 34.36+2956 33.95%+293 2229+215 2279+2144 1767+1867 17.46+18.11

Values are presented as mean = standard deviation.
Total. Mean = standard deviation of 188 Eup, Myeon, Dong in Gangwon-Do.
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