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[Abstract]

The purpose of this study was to address regional uneven distribution of health resources related to medical imaging.
We investigated the Gini's coefficient and coefficient of variation based on “Survey of Medical Institutions” (number of
Radiological Technologists, Serial angiography, Mammography, RI exam, PET, CT, MRI, 3D image processing) for compared
regional differences. In addition, we evaluated regional features by hierarchical cluster analysis. As a result, the Radiologi-
cal Technologists had a lower regional difference than the doctors. However, the medical imaging had a higher regional
difference than the doctors. Also, we were able to classify 47 prefectures into seven clusters and grasp the features of
each region. It was suggested that the results of this study will be useful for future infrastructure of the medical care pro-
vision system.
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Table 1 Number of health resources related to medical imaging (per 100,000 Population)

Prefecture R’\‘a‘::l?-lolljt)egri::l Nu':el:iea: of Number of N:r:;rm()f Number of Number of Number of N3quil;earg<;f Number of
Technologists angiography Mammography (scintigram) PET cr MR processing doctors
Hokkaido 56.4 2.09 3.23 2.03 0.66 15.9 8.2 2.69 248.7
Aomori 43.0 1.41 4.23 1.25 0.47 15.7 6.9 3.13 209.0
Iwate 37.9 1.04 3.03 1.43 0.56 13.9 8.0 2.15 207.5
Miyagi 40.4 1.29 2.93 1.46 0.47 9.6 5.8 1.81 242.6
Akita 43.8 1.10 4.52 1.71 0.20 10.8 6.3 2.31 236.0
Yamagata 43.1 1.54 5.26 1.36 0.36 11.0 6.2 2.09 233.3
Fukushima 44.5 1.49 3.88 1.01 0.53 12.2 5.4 2.13 204.5
Ibaraki 40.5 1.35 2.49 0.66 0.17 10.9 5.6 2.14 189.8
Tochigi 41.8 1.23 3.47 0.87 0.41 11.0 5.2 2.66 228.8
Gunma 44.9 1.79 3.98 1.33 0.61 12.4 5.9 2.50 234.9
Saitama 33.4 0.85 2.72 0.63 0.26 8.2 3.9 1.55 167.0
Chiba 36.1 0.98 3.17 0.82 0.34 7.9 4.7 1.76 196.9
Tokyo 43.2 1.12 3.48 1.14 0.43 8.2 4.4 1.84 324.0
Kanagawa 34.5 0.99 2.58 0.84 0.24 6.8 3.7 1.51 213.0
Niigata 41.3 1.28 4.46 1.76 0.31 10.8 5.8 2.12 205.5
Toyama 51.0 1.99 3.98 1.80 0.47 14.1 7.1 1.99 256.6
Ishikawa 47.6 1.92 3.92 2.09 0.96 12.4 7.5 3.05 295.8
Fukui 50.5 1.67 3.85 1.80 0.77 13.4 7.8 2.44 256.0
Yamanashi 36.5 1.58 3.89 1.22 0.49 10.7 6.2 2.19 239.8
Nagano 42.4 1.78 4.05 1.06 0.58 11.5 5.1 2.36 236.1
Gifu 43.2 1.69 3.64 1.49 0.65 12.8 5.7 2.24 215.5
Shizuoka 39.8 1.44 2.97 1.03 0.57 9.8 5.3 2.15 207.8
Aichi 40.1 1.01 2.88 0.93 0.48 9.4 4.8 1.74 218.6
Mie 38.2 1.67 3.83 1.00 0.56 1.1 5.2 1.83 225.7
Shiga 37.8 1.49 2.55 1.34 0.50 7.8 4.3 3.26 231.4
Kyoto 45.5 1.50 3.54 1.23 0.50 9.1 4.7 2.62 334.9
Osaka 45.8 1.43 2.89 0.90 0.53 9.9 4.6 2.28 283.1
Hyogo 42.9 1.54 3.18 1.18 0.55 10.8 5.0 2.34 253.2
Nara 43.3 1.41 2.82 1.04 0.59 9.8 4.8 2.52 251.3
Wakayama 47.3 1.80 4.44 1.27 0.32 17.1 6.1 2.75 300.6
Tottori 41.1 2.12 4.96 1.77 0.53 13.1 5.0 2.83 316.7
Shimane 44.4 1.61 4.23 2.04 1.17 12.6 5.7 2.77 286.2
Okayama 50.4 1.31 3.83 1.15 0.63 14.4 6.1 2.67 312.0
Hiroshima 42.3 1.66 4.14 0.95 0.46 13.8 7.0 2.79 265.6
Yamaguchi 43.4 1.88 5.50 1.66 0.58 16.6 6.9 3.54 259.3
Tokushima 47.8 1.75 5.25 1.08 0.40 22.9 7.0 2.69 333.3
Kagawa 48.4 2.38 4.86 1.65 0.52 16.8 10.0 3.72 289.4
Ehime 43.5 2.27 4.03 1.91 0.88 16.2 8.1 3.01 272.4
Kochi 54.2 2.10 3.08 1.12 0.70 23.4 10.8 3.50 315.7
Fukuoka 47.4 1.84 3.50 1.35 0.47 13.3 6.6 2.49 313.4
Saga 48.1 2.31 5.10 0.73 0.24 16.4 8.6 3.03 287.1
Nagasaki 45.2 1.99 4.43 0.89 0.44 16.0 6.6 3.55 308.6
Kumamoto 47.5 1.59 4.48 1.13 0.40 17.2 7.6 2.66 294.8
Oita 55.4 2.00 5.90 1.13 0.43 19.9 8.1 2.60 278.4
Miyazaki 50.0 2.1 3.67 1.65 0.64 17.3 8.1 3.03 251.3
Kagoshima 54.9 2.46 4.24 1.60 0.43 21.1 9.5 4.24 272.5
Okinawa 42.4 1.46 3.40 0.83 0.35 9.8 5.5 2.15 250.8
Average 44.3 1.62 3.84 1.28 0.51 13.1 6.3 2.54 256.5
S.D. 5.3 0.40 0.83 0.39 0.19 3.9 1.6 0.59 41.9
minimum 33.4 0.85 2.49 0.63 0.17 6.8 3.7 1.51 167.0
maximum 56.4 2.46 5.90 2.09 1.17 23.4 10.8 4.24 334.9
Gini's 0.08 0.15 0.13 0.18 0.20 0.17 0.15 0.14 0.10
Ccv 12.0 24.5 21.6 30.3 37.1 30.0 25.3 23.3 16.3

"Serial angiography" and "3D image processing" is the number of facilities.
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Table 2 Regional difference index of each prefecture

Prefecture 'I"Reacdhi:lcflgi;ias‘lt angisoeg:iraalphy Mammography (s?ilntei;:nm) PET cr MR :r[c))ci?s:igz\z ev:\II:;?i!n
Hokkaido 127.3 128.5 84.2 158.1 129.9 121.6 129.1 105.8 123.1
Aomori 97.0 86.8 110.1 97.5 92.7 120.1 109.0 123.2 104.5
Iwate 85.4 63.8 78.9 111.7 110.1 105.9 126.1 84.7 95.8
Miyagi 91.1 79.6 76.2 114.0 93.5 73.6 91.3 71.2 86.3
Akita 98.8 68.0 117.7 133.0 39.7 82.8 100.1 90.9 91.4
Yamagata 97.2 95.0 137.1 106.0 71.7 83.8 97.7 82.1 96.3
Fukushima 100.5 91.7 101.0 78.6 104.9 93.3 85.8 83.6 92.4
Ibaraki 91.4 83.1 64.8 51.2 34.1 83.2 88.1 84.4 72.5
Tochigi 94.3 75.6 90.5 67.7 80.7 83.9 81.7 104.6 84.9
Gunma 101.3 110.0 103.7 103.3 120.9 95.1 93.7 98.4 103.3
Saitama 75.5 52.3 70.9 49.0 51.3 62.3 61.3 60.8 60.4
Chiba 81.5 60.2 82.6 63.6 66.4 60.4 74.0 69.3 69.7
Tokyo 97.4 69.1 90.5 88.5 84.9 63.0 69.3 72.6 79.4
Kanagawa 77.9 61.2 67.1 65.5 47.4 51.7 59.1 59.3 61.2
Niigata 93.2 78.8 116.0 137.5 61.0 82.2 91.4 83.3 92.9
Toyama 115.2 122.5 103.6 140.2 93.5 107.7 112.4 78.3 109.2
Ishikawa 107.5 118.2 102.2 163.0 189.4 94.5 118.7 120.1 126.7
Fukui 114.0 102.8 100.3 140.0 152.1 101.9 123.9 96.0 116.4
Yamanashi 82.2 97.3 101.3 94.7 96.0 81.6 98.1 86.1 92.2
Nagano 95.6 109.8 105.4 82.6 114.2 87.5 80.0 92.9 96.0
Gifu 97.4 104.3 94.7 116.4 127.9 97.7 89.8 88.2 102.0
Shizuoka 89.9 88.8 77.3 80.6 112.8 75.0 83.1 84.6 86.5
Aichi 90.5 62.2 75.1 72.5 94.5 71.4 75.5 68.5 76.3
Mie 86.1 102.7 99.8 77.9 109.7 84.8 82.6 72.2 89.5
Shiga 85.2 91.6 66.4 104.7 97.8 59.4 68.3 128.1 87.7
Kyoto 102.7 92.4 92.2 95.9 98.8 69.3 74.9 103.0 91.2
Osaka 103.4 88.0 75.3 69.8 105.2 75.8 72.3 89.7 84.9
Hyogo 96.9 95.2 82.8 92.0 107.7 82.1 79.1 92.3 91.0
Nara 97.6 86.8 73.4 80.9 117.2 74.8 76.3 99.3 88.3
Wakayama 106.7 110.8 115.8 98.9 62.7 130.9 97.1 108.3 103.9
Tottori 92.8 130.8 129.1 137.9 104.9 100.0 78.4 111.4 110.7
Shimane 100.1 98.9 110.3 159.2 230.6 95.9 90.1 109.2 124.3
Okayama 113.8 80.8 99.7 89.9 124.3 110.1 97.1 105.2 102.6
Hiroshima 95.5 102.4 107.7 74.3 90.7 105.0 110.2 109.9 99.5
Yamaguchi 97.8 115.8 143.1 129.6 114.2 126.4 108.7 139.4 121.9
Tokushima 107.8 107.8 136.7 83.9 79.7 174.7 110.8 105.9 113.4
Kagawa 109.3 146.5 126.6 128.9 102.1 127.9 158.7 146.5 130.8
Ehime 98.2 140.0 105.0 148.5 173.7 123.7 127.6 118.3 129.4
Kochi 122.3 129.4 80.3 87.3 138.3 178.6 170.7 137.8 130.6
Fukuoka 106.9 113.4 91.3 105.3 92.8 101.7 104.1 97.9 101.7
Saga 108.5 142.1 132.8 56.7 47.9 125.1 136.4 119.4 108.6
Nagasaki 102.0 122.9 115.4 69.0 87.5 122.4 104.0 139.5 107.8
Kumamoto 107.1 97.7 116.6 88.3 78.3 131.5 120.1 104.8 105.6
Oita 124.9 123.0 153.8 87.9 85.7 151.8 127.8 102.5 119.7
Miyazaki 112.8 130.1 95.7 128.8 126.9 131.8 127.9 119.3 121.7
Kagoshima 123.9 151.6 110.5 124.6 85.0 161.1 149.9 167.0 134.2
Okinawa 95.7 89.7 88.4 64.8 68.4 74.6 87.7 84.5 81.7
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Table 3 Regional difference of health resources related to medical imaging

Highest Lowest dli:;fzgriec:l:ais diffelj:r?ig;allatio
Overall Kagoshima  134.2 Saitama  60.4 73.8 2.22
Radiological Technologist Hokkaido  127.3 Saitama  75.5 51.8 1.69
Serial angiography Kagoshima 151.6 Saitama  52.3 99.3 2.90
Mammography Oita 153.8 lbaraki  64.8 88.9 2.37
Rl exam (scintigram) Ishikawa  163.0 Saitama  49.0 114.0 3.33
PET Shimane  230.6 loaraki  34.1 196.5 6.76
CT Kochi 178.6 Kanagawa 51.7 126.9 3.46
MRI Kochi  170.7 Kanagawa 59.1 111.6 2.89
3D image processing Kagoshima 167.0 Kanagawa 59.3 107.7 2.82
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Table 4 Average of regional difference index to each cluster

Fukuoka

7 7 AR =41, WHE, AL, KR, RS,
AL, RIGIL, AR, RGOSR Tth-1c. 25

Prefecture Rad|olog|c_al Senal Mammography R.l exam PET CT MRI s mage
Technologist angiography (scintigram) processing
Cluster 1 Kagawa, Kochi, Kagoshima 118.5 142.5 105.8 113.6 108.5 155.9 159.8 150.4
Cluster 2 Ishikawa, Shimane, Ehime 101.9 119.0 105.8 156.9 197.9 104.7 112.1 115.8
Cluster 3 Hokkaido, Toyama, Fukui, Tottorl, 44y 4p1g 1093 1891 1203 1149 1134 1084
Yamaguchi, Miyazaki
Aomori, Wakayama, Hiroshima,
Cluster 4 Tokushima, 106.2 111.7 123.6 82.1 78.2 132.7 114.4 114.2
Saga, Nagasaki, Kumamoto, Oita
Cluster 5 Akita, Yamagata, Niigata 96.4 80.6 123.6 125.5 57.4 82.9 96.4 85.4
lwate, Miyagi, Fukushima, Gunma,
Tokyo, Yamanashi, Nagano, Gifu,
Cluster 6 Shizuoka, Aichi, Mie, Shiga, 95.8 90.4 88.1 92.2 106.3 83.5 86.0 89.9
Kyoto, Osaka, Hyogo, Nara,
Okayama, Fukuoka
Cluster 7 Ibaraki, Tochigi, Saitama, Chioa, 860 703 774 603 581 693 753  77.2
Kanagawa, Okinawa
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