Supplementary Information.

Title: An Investigation on Attributes of Ambient Temperature and Diurnal Temperature Range on

Mortality in Five East-Asian Countries
Author Affiliation:

Whan-Hee Lee’, Youn-Hee Lim*3, Tran Ngoc Dang®, Xerxes Seposo®, Yasushi Honda*, Yue-Liang

Leon Guo®, Hye-Min Jang®, and Ho Kim"

'Graduated School of Public Health, Seoul National University, Seoul, Republic of Korea. 2 |nstitute
of Environmental Medicine, Seoul National University of Medical Research Center, Seoul National
University, Republic of Korea. *Environmental Health Center, Seoul National University College of
Medicine, Republic of Korea. “Faculty of Health and Sports Sciences, University of Tsukuba, Tsukuba,
Japan. *Department of Environmental and Occupational Medicine, National Taiwan University, Taipei,

Taiwan. °Department of Statistics, Ewha Womans’ University, Seoul, Republic of Korea.

Corresponding Author: Ho Kim, Graduated School of Public Health, Seoul National University, 1
Gwanak-ro, Gwanak-gu, Seoul 151-742, Republic of Korea. Telephone: (82) 2 880-2702 E-

mail:hokim@snu.ac.kr



Supplementary Table S1. Estimated on the fraction (%) attributable to ambient temperature and diurnal
temperature range (DTR) by various model choices as a sensitivity analysis.

Total death Temperature Extreme Extreme Diurnal Temperature
(%) Cold (%) Heat (%) Range (%)
Main Model 9.36 0.80 0.16 0.59
Knots for temperature-mortality: 8.92 0.78 0.14 0.59
10™, 50", and 90th
Knots for temperature-mortality: 9.09 0.78 0.16 0.63
10™, 25", 75", and 90th
Cubic B-spline for temperature-mortality 9.36 0.80 0.16 0.59
Df for temperature lag response: 6 9.15 0.79 0.16 0.58
Df for DTR lag response: 5 9.36 0.80 0.16 0.58
Temperature lag periods: 14 days 10.53 0.77 0.24 0.59
Temperature lag periods: 21 days 10.10 0.82 0.20 0.54
DTR lag: 7 days 9.36 0.80 0.16 0.97
Df/year for seasonal control: 6 7.25 0.76 0.23 0.77
Df/year for seasonal control: 7 9.38 0.81 0.16 0.67
Df/year for seasonal control: 10 6.52 0.63 0.18 0.52
Only three countries (Japan, Korea and Chinese 8.30 0.71 0.15 0.47
Taiwan) with periods 2004 to 2007
Add influenza epidemic 8.66 0.56 0.20 0.85
(10 cities of Korea and Chinese Taiwan)
Add humidity 10.24 0.83 0.21 0.86

(Japan, Korea, and Chinese Taiwan)

Cardiovascular-related death Temperature Extreme Extreme Diurnal Temperature
(%) Cold (%) Heat (%) Range (%)
Main Model 15.36 1.13 0.26 0.75
Knots for temperature-mortality: 14.99 1.00 0.28 0.77
10™, 50", and 90th
Knots for temperature-mortality: 14.93 1.02 0.25 0.71
10™, 25™, 75™, and 90th
Cubic B-spline for temperature-mortality 16.21 1.07 0.30 0.74
Df for temperature lag response: 6 16.08 1.06 0.30 0.73
Df for DTR lag response: 5 16.21 1.07 0.30 0.74
Temperature lag periods: 14 days 17.49 1.12 0.40 0.74
Temperature lag periods: 21 days 17.16 1.13 0.34 0.71
DTR lag: 7 days 16.21 1.07 0.30 1.08
Df/year for seasonal control: 6 12.09 0.96 0.29 1.22
Df/year for seasonal control: 7 16.39 1.29 0.23 0.84
Df/year for seasonal control: 10 11.42 0.91 0.27 0.99
Minimum mortality temperature 17.28 1.32 0.27 0.78
of non-accidental mortality
Only three countries (Japan, Korea and Chinese 13.89 1.03 2.63 0.85
Taiwan) with periods 2004 to 2007
Add influenza epidemic 11.16 0.84 0.16 0.96
(10 cities of Korea and Chinese Taiwan)

Add humidity 17.32 1.32 0.27 0.78

(Japan, Korea, and Chinese Taiwan)

Respiratory-related death Temperature ~ Extreme Cold  Extreme Heat  Diurnal Temperature
(%) (%) (%) Range (%)
Main Model 8.63 0.89 0.26 0.42
Knots for temperature-mortality: 7.58 0.87 0.28 0.42
10™, 50", and 90th
Knots for temperature-mortality: Not converged Not Not Not converged
10" 25™ 75" and 90th converged converged

Cubic B-spline for temperature-mortality 8.60 0.88 0.26 0.43
Df for temperature lag response: 6 8.60 0.88 0.26 0.43
Df for DTR lag response: 5 8.60 0.88 0.26 0.42



Temperature lag periods: 14 days
Temperature lag periods: 21 days
DTR lag: 7 days
Df/year for seasonal control: 6
Df/year for seasonal control: 7
Df/year for seasonal control: 10
Minimum mortality temperature
of non-accidental mortality
Only three countries (Japan, Korea and Chinese
Taiwan) with periods 2004 to 2007
Add influenza epidemic
(10 cities of Korea and Chinese Taiwan)
Add humidity
(Japan, Korea, and Chinese Taiwan)
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Supplementary Table S2. Attributable (non-accidental) mortality fractions (AF, %) by city, with 95% empirical
confidence intervals.

Attributable Fractions for Total Mortality (%0)

Country Cit Temperature Extreme Cold Extreme Hot Diurnal Temperature Range
/Region Y AF (95% eCl) AF (95% eCl) AF (95% eCl) AF (95% eCl)
Japan Aichi 1047 867 1213|088 075 1.00| 024 015 0.32 0.63 0.40 0.86
Akita 1161 932 1376 | 0.79 054 103|026 016 036 | 047 0.20 0.76
Aomori 1260 9.82 1527 | 0.73 047 095|037 025 049 | 047 0.09 0.86
Chiba 9.48 783 1112|076 061 092|011 0.03 0.19 0.58 0.33 0.81
Ehime 8.65 6.59 1048 | 093 0.76 108 | 0.11 0.00 0.20 0.60 0.36 0.83

Fukushima 1165 951 1368 | 090 067 111029 017 040 | 0.65 0.37 0.95

Fukui 1052 848 1264 |09 071 118|021 009 032 0.62 0.42 0.82
Fukuoka 7.48 538 956 | 084 070 096|010 -0.01 0.20 0.52 0.24 0.75
Gifu 9.42 739 1141|096 077 113|016 005 026 0.64 0.39 0.89
Gunma 9.62 781 1133 (082 064 100|017 005 0.27 0.67 0.46 0.89
Hokkaido 8.55 530 1158 ([ 043 0.19 062|018 0.07 0.28 0.33 -0.20 0.88

Hiroshima 8.37 563 1089 | 082 066 098|017 0.03 0.28 0.50 0.08 0.95
Hyogo 6.81 482 854 | 082 069 094003 -0.06 0.13 0.47 0.24 0.72
Ibaraki 1116 911 1323 | 093 0.72 111|015 005 0.24 0.74 0.40 111

Ishikawa 10.16 842 1188 | 082 0.60 102|022 011 0.32 0.53 0.36 0.72
Iwate 1221 926 1524 | 065 035 093|030 018 042 0.59 0.07 1.12
Kagawa 8.93 6.71 1119 | 090 073 107|014 000 027 0.61 0.36 0.84

Kanagawa 9.21 7.08 1142 | 061 043 0.78 (013 002 024 0.62 0.24 0.97

Kagoshima 8.80 6.70 10.72 | 1.26 109 140|015 0.02 027 0.64 0.28 0.98
Kochi 8.00 593 986 | 113 093 131|003 -005 012 0.71 0.41 1.01

Kumamoto 8.38 6.49 1022 | 112 09 127 |0.06 -0.06 0.17 0.72 0.41 1.03

Kyoto 9.01 6.85 1092 | 083 066 098 | 014 005 024 0.63 0.37 0.89
Mie 9.39 720 1152 | 104 085 119|010 -0.01 0.20 0.53 0.33 0.74
Miyagi 1085 857 13.07 | 0.86 0.64 105|0.13 0.04 0.23 0.57 0.25 0.87
Miyazaki 9.29 738 1134|121 104 138|011 001 021 0.72 0.37 1.05
Nagano 1165 938 1385|087 064 106|022 013 031 0.64 0.29 0.98
Nagasaki 7.87 571 1018 | 098 080 114 |0.08 -0.02 0.18 0.52 0.29 0.76
Nara 1020 823 1191|087 068 105|012 0.03 0.20 0.72 0.49 0.96
Niigata 1131 964 1295|082 066 097|026 017 034 0.47 031 0.65
Oita 8.27 6.21 10.18 | 097 080 113 |0.08 -0.02 0.17 0.64 0.40 0.89
Okayama 8.22 597 1043 | 097 080 114|012 000 024 0.59 0.25 0.95
Okinawa 7.95 243 1327|110 079 136 |0.00 -0.01 0.01 0.53 0.00 1.06
Osaka 8.97 711 1067 | 081 067 093|014 006 022 0.55 0.28 0.77
Saga 8.70 6.15 1112 | 105 086 123|011 000 023 0.64 0.34 0.96
Saitama 1039 867 1191 | 081 068 094|020 012 0.28 0.69 0.45 091




Shiga 11.09 9.07 1312|098 0.76 118 | 0.16 004 0.27 0.56 0.35 0.81

Shimane 8.72 6.42 1083|090 069 110|013 003 023 0.53 0.29 0.77

Shizuoka 9.67 778 1146 | 088 0.71 104 | 012 0.04 0.20 0.71 0.39 1.03

Tokushima 7.72 503 10.10 | 0.89 0.71 1.06 | 0.08 -0.03 0.19 0.50 0.22 0.77

Tochigi 1131 915 1336 | 093 075 111|019 0.09 0.29 0.75 0.44 1.04

Tokyo 8.72 713 1032 | 057 043 0.71 | 014 007 022 0.54 0.33 0.75

Tottori 9.13 691 1130 | 095 0.75 114|017 005 0.29 0.58 0.28 0.89

Toyama 8.88 6.60 11.09 | 065 042 088 |0.16 006 0.26 0.51 0.26 0.76

Wakayama 8.69 6.44 1105|090 0.71 1.09 | 0.09 -0.01 0.19 0.58 0.34 0.80

Yamagata 10.83 840 1315|062 034 087|026 015 0.36 0.58 0.26 0.92

‘Yamaguchi 9.07 706 1096 | 090 0.75 104 |0.17 006 0.28 0.68 0.39 0.95

Yamanashi 10.18 811 12.08 | 092 069 112 0.14 0.03 0.23 0.78 0.52 1.02

Korea Busan 11.03 577 1594 | 050 0.08 0.86 | 0.08 -0.13 0.27 0.89 -0.04 1.85
Daegu 9.90 527 1419 | 031 -013 0.69 | 012 -0.06 0.29 1.05 -0.02 2.02

Daejeon 11.02 681 1504 | 053 013 0.88 | 0.17 0.02 031 0.97 0.01 1.93

Gwangju 1125 621 1594 | 038 -0.05 0.74|0.16 -0.01 0.33 1.04 0.01 2.07

Incheon 9.75 511 1400 | 062 029 093 |0.09 -0.04 022 0.68 -0.10 1.45

Seoul 9.90 504 1403 | 045 013 0.76 | 017 0.02 0.30 0.65 -0.34 1.58

Ulsan 1206 651 1748 | 055 0.07 093|020 -0.05 0.42 1.05 0.01 2.14

Chinese Taiwan Kaohsiung 6.21 399 830 | 097 059 125|031 011 048 0.51 -0.54 1.54
Taipei 7.55 498 967 | 1.02 064 133|026 0.09 042 0.46 -0.59 1.49

Taichung 6.25 406 830 | 095 055 128|024 0.07 0.39 0.58 -0.74 1.81

Vietnam Ho Chi Minh 1142 274 1935 | 009 -044 048|091 041 130 | -0.99 -6.02 3.81
Hue 1058 194 1684 | 080 -1.10 1.77 079 031 118 | -1.59 -8.32 451

The Philippines Cebu 6.07 0.68 10.71 | 043 -0.02 080 | 063 037 0.86 1.08 -1.05 3.13
Davao 6.74 1.05 1209 | 026 -0.20 0.60 | 0.81 044 1.08 1.08 -0.97 294

Manila 6.27 051 1157|019 -060 0.71|0.70 0.39 0.96 141 -0.96 3.98

Quezon 6.53 124 1143|041 -037 090|065 037 088 1.52 -1.28 4.08




Supplementary Table S3. Attributable (cardiovascular-related) mortality fractions (AF, %) by city, with 95%
empirical confidence intervals.

Attributable Fractions for Cardiovascular Mortality (%)

(/Zgun_try City Temperature Extreme Cold Extreme Hot Diurnal Temperature Range
egion AF (95% eCl) AF (95% eCl) AF (95% eCl) AF (95% eCl)
Japan Aichi 16.22 1411 1839 | 118 101 134|041 027 0.53 0.79 0.43 1.15
Akita 1765 1392 2080 | 113 078 141|037 021 052 0.62 0.19 1.07
Aomori 1827 1433 2250 | 101 064 129 | 050 031 0.68 0.63 0.04 1.20
Chiba 16.18 1340 1863 | 1.07 087 126 | 022 0.07 0.35 0.72 0.31 1.13
Ehime 15.60 1250 1843 | 125 1.03 147|021 0.05 0.36 0.74 0.32 1.13
Fukushima 1887 1575 2187 | 134 110 156 | 034 017 0.0 0.84 0.36 1.33
Fukui 1850 1517 2149 | 144 116 168 | 030 0.12 046 0.78 0.46 1.13
Fukuoka 13.98 11.23 16.61 115 096 132|022 0.06 0.39 0.64 0.19 111
Gifu 15.91 13.30 1819 | 127 1.07 148 | 033 015 047 0.80 041 1.24
Gunma 1659 1386 1958 | 1.18 094 140 | 030 014 046 0.85 0.48 1.17
Hokkaido 13.17 861 1746 | 061 028 087|035 019 049 0.47 -0.40 1.32
Hiroshima 14.64 11.05 17.91 119 096 140 | 027 0.08 0.45 0.63 -0.13 1.40
Hyogo 14.35 1119 1723 | 121 103 138 012 -0.03 0.27 0.58 0.18 0.97
Ibaraki 1824 1506 2150 | 125 1.00 146 | 022 0.07 0.36 0.93 0.30 1.56
Ishikawa 16.76 1359 1945 | 121 094 144|033 016 048 0.68 0.39 0.95
Ilwate 17.74 1322 2198 | 096 055 128 | 042 023 0.59 0.79 -0.07 1.57
Kagawa 16.16 1298 1914 | 122 096 143|029 007 0.46 0.76 0.32 1.19
Kanagawa 15.13 1155 1881 | 0.85 058 1.09| 032 0.15 049 0.77 0.16 141
Kagoshima 15.51 1268 1810 | 157 134 175|022 -0.03 042 0.78 0.16 1.34
Kochi 15.70 1259 1844 | 150 126 171|011 -0.02 0.23 0.87 0.34 1.37
Kumamoto 15.50 1268 1818 | 145 122 164 | 016 -0.04 0.35 0.89 0.36 1.38
Kyoto 1595 1286 1860 | 121 099 140 | 024 0.09 0.37 0.78 0.37 1.22
Mie 1732 1468 1976 | 142 120 159 | 021 0.07 0.36 0.66 0.30 1.00
Miyagi 18.66 1521 2179 | 124 095 147|022 0.07 0.36 0.73 0.19 1.24
Miyazaki 16.00 1285 1885 | 149 123 170| 017 001 0.32 0.88 0.30 1.41
Nagano 1710 1335 2064 | 110 082 136|033 019 047 0.84 0.28 1.39
Nagasaki 13.97 11.07 1665 | 133 111 154 | 011 -0.04 0.26 0.64 0.23 1.04
Nara 17.90 1495 2079 | 122 099 142|019 005 034 0.91 0.50 1.33
Niigata 1778 1519 2025| 117 095 138 | 040 026 052 0.60 0.33 0.88
Oita 1559 1250 1849 | 130 106 151 | 015 0.00 0.31 0.79 0.38 121
Okayama 15.55 12,15 1873 | 134 113 154 | 019 -0.03 0.36 0.74 0.20 1.30
Okinawa 13.97 782 1929 | 134 092 165|007 -0.33 0.39 0.62 -0.30 1.52
Osaka 14.42 1229 1680 | 110 094 127|024 010 0.38 0.68 0.27 1.08
Saga 1598 1266 19.04 | 148 123 1.70| 016 -0.01 0.32 0.80 0.26 1.33
Saitama 16.97 1457 1934 | 111 092 127|034 021 045 0.87 0.45 1.26




Shiga 1967 1619 229 | 141 114 163 | 021 0.02 038 0.71 0.30 1.10

Shimane 1583 12,69 19.00 | 130 101 152 | 025 010 0.40 0.67 0.25 1.07

Shizuoka 1598 13.00 1871 | 126 1.04 147 | 014 001 0.25 0.87 0.33 1.40

Tokushima 1485 1146 1791 | 127 1.03 149 017 -0.01 0.32 0.62 0.17 1.08

Tochigi 1894 1586 2182 | 128 1.04 148 | 034 018 048 0.95 0.41 1.43

Tokyo 1418 1188 16.15| 090 071 1.07 | 029 017 0.40 0.67 0.34 1.02

Tottori 1566 1220 1860 | 126 1.00 149 | 021 0.02 041 0.73 0.21 1.27

Toyama 1492 1190 1773 | 113 085 137 | 023 0.08 0.37 0.65 0.25 1.03

Wakayama 1554 1242 1831 | 132 106 152 | 014 0.01 0.29 0.71 0.32 112

Yamagata 16.22 1272 1972 | 100 066 129 | 036 019 050 0.76 0.23 1.29

Yamaguchi 1659 1355 1941 | 132 112 149 021 0.04 0.37 0.86 0.40 1.35

Yamanashi 16.80 13.80 19.77 | 121 091 145 027 014 041 0.99 0.57 1.40

Korea Busan 17.61 860 2566 | 0.72 0.07 119|019 -0.22 051 1.00 -0.58 2.52
Daegu 15.44 756 2210 | 073 0.07 122|019 -0.11 047 1.18 -0.61 3.03

Daejeon 15.84 802 2232 | 081 029 123|018 -0.05 0.39 1.09 -0.87 2.82

Gwangju 16.30 816 2369 | 066 -0.01 113|024 -0.05 048 1.17 -0.75 3.00

Incheon 15.53 812 2196 | 087 036 124|013 -0.09 0.34 0.77 -0.62 2.14

Seoul 14.44 706 2100| 085 035 121|019 -0.09 041 0.72 -1.06 241

Ulsan 17.85 953 2528 | 073 011 123|028 -0.16 0.64 1.19 -0.60 3.05

Chinese Taiwan Kaohsiung 10.34 247 1700 | 132 082 169|034 -010 0.72 1.17 -0.64 3.24
Taipei 12.50 543 1950 | 150 105 184|021 -0.19 055 1.14 -0.86 3.17

Taichung 11.22 329 1788 | 133 073 176 | 029 -0.06 0.62 1.41 -1.19 3.87

Vietnam Ho Chi Minh | 21.43 815 3120 | 032 -041 077|128 051 1.80 0.12 -4.31 421
Hue 2066 -11.75 4338 | 159 -043 237|132 024 194 -0.20 -5.19 5.02

The Philippines Cebu 2.61 -5.30 992 | 006 -095 068 | 033 -023 0.77 0.69 -2.41 3.69
Davao 1.96 -6.19 956 | -0.01 -0.81 057 | 034 -039 090 0.71 -2.43 3.92

Manila 6.20 -33.23 3405| -0.03 -0.28 0.03| 038 -092 1.15 0.95 -2.70 4.83

Quezon 1.94 -4.26 750 | -0.02 -1.75 084 | 025 -0.32 068 0.99 -3.77 4.93




Supplementary Table S4. Attributable (respiratory-related) mortality fractions (AF, %) by city, with 95%
empirical confidence intervals.

Attributable Fractions for Respiratory Mortality (%)

(lioun_try City Temperature Extreme Cold Extreme Hot DiurnaIRTae r:'r;gerature
Region AF (95% eCl) AF (95% eCl) AF (95% eCl) AF (oo eC)

Japan Aichi s42 175 887|083 045 5| %2 010 %3 oas 005 oo
Akita B2 Baa 0w M % o2 %7 o2 012 0w
pomori | Y2 ase P loss 028 MO| %% 020 %% oss 04 113
chiba | 871 422 l1)osr 043 M1 %1 000 %2 0s0 007 0ss
Ehime | 655 306 966|200 062 3| %2 oor %3] om 001 081
Fukeshima | M3 628 '®7] 100 o042 5| %3 o020 OF| os 003  1.09
Fukui g4z 381 271 1m oso 3| %2 018 0| o048 012 o084
Fukuoka | 647 388 879 | 109  0.80 1'2 0'2 000 %3] o020 017 072
Gifu 7o1 280 P3laaz oer ol %2 om %% oa 001 081
Guma | 785 125 2| o0s7  oas 2| %2 o015 02| o4 013 085
Hokkaido | %8 205 2| 050 0.5 o.g 0'2 0.16 o.g 016  -093 117
Hiroshima | 600 083 2| os2 o038 i %2 o005 °3| 017 061 00
Hyogo | 665 308 987 |09 061 2 o.g o8 %3 02 015 067
Ibaraki 10'2 483 81102 0s1 1'3 0% 010 °%| ose 003 132
shikawa | 722 191 Pyl os2 020 2| %% 014 OZ| 040 011 068
Iwate M9 ses llors 013 M0 02 %5 ose 033 149
Kagawa | 939  4.44 13'2 115 o7 M7 02 010 °%| o3 w00 o7
Kanagawa | 981 375 9| o075 020 71 %5 o1a %0 oe1 008 128
Kagoshima | 9.16 647 11.g 161 120 '3 o.(?; 0.09 o.g 042 016 099
Kochi 680 225 071107 051 L Oé 0.04 o.g 0.49 002 101
Kumamoto | 808 432 0| 128 o0ss 0| %2 oo 3| o048 005 090
Kyoto 748 307 21103 065 1'3 0'(2) 0.09 o.g 039 008 080
Mie 706 295 2] 106 058 L O'é 0.08 o.g 034  -00L 068
Miyagi | M7 ses MTlose oz 3| %% 02 %) ose 07 108
Miyazaki | 806 490 ‘1) 136 o0so 2| %2 005 °3| os4 004 110
Nagano | 22 702 01115 oea 2| %3 019 93| o053 014 114
Nagasaki | 818  4.88 11"11 140 102 1'2 0'3 0.07 o.g 033  -005 074
Nara 742 249 Mo 020 MY %7 010 %2| om0 0w
Nigata | 102 425 ¥lom 023 M1 %2 o015 O3] oss 008 069
Oita 765 319 Slaioa oee M3 %0 008 %2| o0as 002 085
Okayama | 921 253 15'2 111 08 02 o008 o.g 030  -028 086




13.2

17

0.2

0.6

Okinawa | 907 419 21136 o075 M| %2 0z °0| o0s5 040 156

Ooska | 650 296 966|091 056 ¢l 1 oo %31 o0z 003 073

Saga 710 233 0112 oss 5| %0 o005 %3 o3 15 o

saama | 681 316 Cp| o095 o0ss 5| %2 012 93| oa 007 087

Shiga 00 us2 M2losr om M3 %2 o1 %3] o0s0 007 0w

shimane | 919 255 T | 116 os7 o | %% o012 %2| o031 000 o075

shizoka | 740 410 %2110 oz Mo %1 ooe OZ] s 004 124

Toushima | 715 318 %) 107 oee M| %2 oo 3| 0 0w 07

Tochigi | 970 494 M1 omz MO o;m %0 oes 012 119

Tokyo | 484 069 892|020 012 °2| %0 oosa Of| o044 005 082

Totori | 897 214 ®Yloos  ost M3 %2 om O3 om 02 s

Toyama | 986  2.83 15'2 085 025 1'5 0'(2) 013 0'3 031 013 o071

Wakayama | 797 380 221106 os0 9| OT 007 %2| 040 003 077

Yamagata 12'2 5.46 17'2 081 014 1'? Oé 0.18 o.g 046 018 113

vamaguchi | 849 300 0100 oet 3| %% o1z 31 o4z 004 o0

Vamanashi | 828 347 23| 110 075 M1 %2 012 O2] s 014 099

Korea Busan | T aaa %0012 s M2 %0 o0 %) o0s3 o2 173
Daegu 13'; -2.67 25'2 030  -136 1'§ 0"7" 0.04 o.g 038 093 192

Dagjeon | 1 080 3|03z 00 1| % om0 %1 oz a3 173

Guangiu | 3 116 24102 ass 1| %% o008 O7| o048 104 192

incheon | 1 0as 3 0as w099 M) 0% o012 07| oo a0r a2

Seoul B8 016 #®%lose 075 M0 om %% 014 am4 1m

Ulsan Bt w2 oo 213 210 oo M| os0 097 215

?2:35;? Kaohsiung | 8.38  -2.50 16'? 132 046 1.2 o.g 0.48 1‘3 007 247 271
Taipei U0 2s0 Tl1ss om M1 %% o4 M| 003 2 2s4

Taichng | %0 280 %0 1se  oes Q| % 030 | o1 a5 333

Vietnam Hl\c/l)i(r?tT i 29'2 210.36 56'8 012 23203 1'2 o.g -0.26 O; 163 -1303 1390
Hue 53'513 795.42 88"21 00g 1400 o.g 1'2 2861 2'8 143 1733 1709

Phil-:-;:ines Cebu M9 s O%loes 017 M| MY 03 Y| 0% 820 am
Davao | 29 494 F8lom 046 05| '3 oas S| 106 260 4w

Manila | 137 474 28'2 o5 084 3| T 0w 1'8 144 357 599

Quezon 17'3 381 33"11 078  -1.00 1'3 1'1 0.43 1'? 147 441 695




Supplementary Table S5. Minimum mortality percentile and temperature by causes of death for each city.

Minimum Mortality Percentile (MMP) and Temperature (MMT)

Non-accidental

Cardiovascular-related

Respiratory-related

/Reggrll’””y City MMP (%) MMT (°C) | MMP (%) MMT (°C) MMP (%) MMT (°C)
Japan Aichi 83 25.2 86 26.1 63 19.8
Akita 92 243 92 243 91 239
Aomori 92 22.8 93 23.2 92 22.8
Chiba 92 27 91 26.7 91 26.7
Ehime 91 27.6 90 273 60 19.3
Fukushima 91 253 92 25.7 91 253
Fukui 91 26.8 92 27.1 91 26.8
Fukuoka 82 253 82 25.3 54 18.3
Gifu 84 255 88 26.7 70 21.8
Gunma 90 26.1 91 26.4 83 239
Hokkaido 92 21.9 92 21.9 84 19.6
Hiroshima 81 24.6 83 25.3 74 22.7
Hyogo 74 229 90 274 63 20.3
Ibaraki 93 25.8 93 25.8 92 255
Ishikawa 90 26.3 91 26.7 89 25.9
Iwate 92 234 92 234 92 23.4
Kagawa 84 25.8 90 274 67 21.2
Kanagawa 91 26.7 91 26.7 91 26.7
Kagoshima 73 24.2 82 26.8 54 19.9
Kochi 72 22.8 91 27.3 66 21.4
Kumamoto 71 22.9 90 21.7 63 21
Kyoto 86 26.4 90 27.6 66 20.8
Mie 82 24.8 90 26.8 65 20.2
Miyagi 94 24.9 94 24.9 92 24.2
Miyazaki 74 235 91 275 58 19.9
Nagano 92 25.2 92 25.2 91 249
Nagasaki 82 255 86 26.6 60 20
Nara 92 26.9 92 26.9 91 26.6
Niigata 90 254 91 25.8 86 24.1
Oita 92 274 91 271 68 211
Okayama 91 27.9 90 27.6 75 23.2
Okinawa 99 30 85 28.3 50 233
Osaka 80 25.3 83 26.2 64 21
Saga 81 25.2 91 27.7 65 21
Saitama 88 25.8 91 26.7 64 19.1
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Shiga 91 26.8 92 27 91 26.8

Shimane 90 26 90 26 77 222

Shizuoka 92 27 93 27.2 61 19.6

Tokushima 82 25.2 86 26.2 62 20.1

Tochigi 92 25.9 92 25.9 92 25.9

Tokyo 88 26.6 87 26.2 91 274

Tottori 90 26.4 91 26.7 78 22.6

Toyama 86 24.4 91 26.1 81 22.9

Wakayama 79 24.7 90 27.6 66 212

Yamagata 91 24.6 92 249 87 232

‘Yamaguchi 86 25.6 91 26.9 75 22.55

‘Yamanashi 91 26.4 91 26.4 66 19.7

Korea Busan 94 26.6 93 26.2 84 23.3
Daegu 91 26.9 91 26.9 81 238

Daejeon 91 255 92 25.8 80 23.0

Gwangju 92 26.5 92 26.5 81 23.7

Incheon 93 254 93 25.4 80 22.3

Seoul 84 24.0 85 24.2 79 22.8

Ulsan 93 26.5 92 26.2 83 234

Chinese Taiwan Kaohsiung 45 25.7 76 28.4 69 27.9
Taipei 57 25.0 76 27.8 76 27.8

Taichung 51 25.0 77 27.8 75 27.6

Vietnam Ho Chi Minh 83 29.8 82 29.7 99 316
Hue 79 29.3 8 18.7 1 15.8

The Philippines Cebu 79 29.7 76 29.6 6 26.3
Davao 80 29.0 77 28.9 5 25.8

Manila 79 29.2 1 24.9 6 26.5

Quezon 79 28.6 72 28.2 6 25.0
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Supplementary Table S6. Random-effect meta-regression model at second stage with multivariate Cochran Q
test for heterogeneity (p-value), and 12 statistics (%) in various models (for first step).

Deaths Relationship Model Predictor Q test I
Intercept-only - <0.0001 57.3%
Single predictor Average temperature  <0.0001  52.3%
Temperature range <0.0001  55.2%
Temperature-mortality Country <0.0001 53.0%
Full model Average temperature  <0.0001  40.8%
Temperature range
Non-accidental Country
Intercept-only - 1.0000 1.0%
Single predictor Average temperature 1.0000 1.0%
Temperature range 1.0000 1.0%
DTR-mortality Country 1.0000 1.0%
Full model Average temperature 1.0000 1.0%
Temperature range 1.0000 1.0%
Country 1.0000 1.0%
Intercept-only - <0.0001 42.5%
Single predictor Average temperature  <0.0001  37.0%
Temperature range <0.0001 40.7%
Temperature-mortality Country <0.0001 38.9%
Full model Average temperature  <0.0001  26.8%
Temperature range
Cardiovascular- Country
related Intercept-only - 1.0000  1.0%
Single predictor Average temperature 1.0000 1.0%
Temperature range 1.0000 1.0%
DTR-mortality Country 1.0000 1.0%
Full model Average temperature 1.0000 1.0%
Temperature range 1.0000 1.0%
Country 1.0000 1.0%
Intercept-only - <0.0001 28.2%
Single predictor Average temperature 0.0005 22.5%
Temperature range <0.0001  26.1%
Temperature-mortality Country 0.0002 24.4%
Full model Average temperature 0.0425 13.1%
Temperature range
Respiratory-related Country
Intercept-only - 1.0000 1.0%
Single predictor Average temperature 1.0000 1.0%
Temperature range 1.0000 1.0%
DTR-mortality Country 1.0000 1.0%
Full model Average temperature 1.0000 1.0%
Temperature range 1.0000 1.0%
Country 1.0000 1.0%

12



1 Supplementary Table S7. Study periods and data sources for each city

Country

/Region City Study period Mortality Weather variable

Ministry of Health &

Japan 47 prefectures  1972-2012 Welfare of Japan

Japan Meteorological Agency

South Korea 7 cities 1992-2010 Korea National Statistics Office Korea Meteorological Office
Chinese . National Death Taiwan Environmental
Taiwan 3 cities 1994-2007 Registry of Taiwan Protection Administration

US National Oceanic and Atmospheric Administration’s

Vietnam 2 cities 2009-2013 Provincial Health Departments . .
National Climate Data Center
The 4 cities 2006-2010 Philippine Statistics Authority - National US National Oceanic and Atmospheric Administration’s
Philippines Statistics Office National Climate Data Center
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Supplementary Figure Legends

Supplementary Figure S1. Total (non-accidental) mortality. Cumulative exposure-response relations in 63
east-Asia locations: Exposure-response associations with related temperature. Thick dashed lines are the 2.5"
and 97.5" percentiles as cut offs. Light dashed lines are minimum mortality temperatures. Using city-specific

distributed lag non-linear model.

Supplementary Figure S2. Lag-response associations based on 99% diurnal temperature range(°C) in 63
east-Asia locations for total (non-accidental) mortality: Lag-response associations from predicted values of

multivariate meta-regression (with 95% confidence intervals, vertical bar) in three countries. RR, relative risk.
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