Supplementary Table S1. Presence of self-reported medical conditions among those who received diagnostic or therapeutic medical x-rays and among total

study participants
Cancer (%) Stroke (%) Heart diseases (%)  Chronic hepatitis (%) Total chronic diseases * (%)
Total CT (n=9,096) 19.6 10.7 26.1 85 50.1
Head CT (n = 6,899) 18.8 14.1 27.3 8.3 515
Chest CT (n=5,794) 235 10.8 30.0 8.7 55.0
Abdominal CT (n=4,770) 27.7 10.7 279 12.8 58.4
Tota fluoroscopy (n = 9,362) 17.1 8.5 23.9 7.9 447
UGI fluoroscopy (n = 9,220) 17.0 8.6 24.4 7.9 45.1
LGl fluoroscopy (n = 4,430) 214 9.6 26.8 89 50.0
Total angiography (n = 2,480) 219 175 56.5 12.8 7.7
Cerebral angiography (n = 1,085) 23.7 28.9 38.2 10.0 71.0
Coronary angiography (n = 1,706) 20.2 13.0 76.6 8.7 84.5
Hepatic angiography (n = 480) 329 154 36.0 385 76.7
Radiotherapy (n = 952) 53.6 12.9 263 95 731
Total (n = 12,670) 16.0 8.8 232 7.1 432

& Cancer, stroke, heart diseases, and chronic hepatitis



Supplementary Table S2. Associations of the number of medical radiation exposures with demographic factors and history of cancer

Total CT scans ?

Total fluoroscopy examinations °

Total angiography examinations ©

0 15 6+ Unknown 0 15 6+ Unknown 0 15 6+ Unknown Tod

No. % No. % No. % No. % No. %  No. %  No. %  No. % No. % No. % No. % No. % No. %
City
Hiroshima 1863 22.7 4370 533 1476 180 498 61 1533 187 4058 495 2100 256 516 63 6020 734 1445 176 164 20 578 70 8207 1000
Nagasaki A4 212 2406 539 84 189 269 60 993 223 2329 522 875 196 266 60 3242 726 768 172 103 23 350 78 4463 100.0
Sex
Men 1048 211 2603 523 1,084 218 242 49 785 158 2302 463 1643 330 247 50 3471 697 1044 210 163 33 29 60 4977 1000
Women 1759 229 4173 542 1236 161 525 68 174 226 408 531 1332 173 5% 70 5791 753 1169 152 104 14 629 82 7,693 100.0
Age at the time of the bombings
<10years 1,707 266 3443 537 1016 158 250 39 1124 175 3227 503 1818 283 247 39 5120 798 933 145 107 17 256 40 6416 1000
10-19years 81 177 2620 538 1025 210 368 76 1018 209 2509 515 996 204 3B1 72 3246 666 1018 209 136 28 474 97 4874 1000
>=20years 239 173 713 517 279 202 149 108 384 278 651 472 161 117 184 133 8%6 649 262 190 24 17 198 144 1380 1000
AHS status
Not selected 2318 224 5519 533 1965 190 558 54 1829 177 5289 511 2665 257 577 56 7623 736 1801 174 227 22 709 68 10360 100.0
Selected 489 212 1257 544 35 154 209 91 697 302 1,098 475 310 134 205 89 1639 710 412 178 40 17 219 95 2,310 100.0
Past medical history of cancer
Never 2620 263 5424 545 1379 139 523 53 2123 214 5064 509 2257 227 502 51 7694 774 158 160 168 17 496 50 9946 100.0
Ever 124 61 984 485 79 394 121 60 291 144 979 483 618 305 140 69 1291 637 461 227 8 40 195 96 2028 1000
Unknown 63 91 368 529 142 204 123 177 112 161 344 494 100 144 140 201 277 398 164 236 18 26 237 341 696 100.0

& Head, chest, and abdominal CT scans

b Upper and lower Gl fluoroscopy examinations

¢ Cerebral, coronary, and hepatic angiography examinations



cont.

Radiotherapy

Never Ever Unknown Totd
No. % No. % No. % No %
City
Hiroshima 6892 84 625 7.62 690 841 8207 100.0
Nagasaki 3786 84.8 327 7.33 350 7.84 4,463 100.0
Sex
Men 4247 853 391 7.86 339 6.81 4,977 100.0
Women 6431 836 561 7.29 701 9.11 7,693 100.0
Age at the time of the bombings
<10years 5678 835 413 644 325 5.07 6416 100.0
10-19 years 3928 80.6 439 901 507 104 4874 100.0
>= 20 years 1072 777 100 7.25 208 15.1 1,380100.0
AHS status
Not selected 8795 849 769 7.42 79 7.68 10,360 100.0
Selected 1,883 815 183 7.92 244 10.6 2310 100.0
Past medical history of cancer
Never 8986 904 368 37 592 595 9946 100.0
Ever 1333 657 510 252 185 9.12 2,028 100.0
Unknown 359 516 74 106 263 37.8 696 100.0




Supplementary Table S3. Associations of the number of medical radiation exposures with demographic factors and past medical histories

Head CT scans Chest CT scans Abdominal CT scans
Total
0 12 35 6+ Unknown 0 12 35 6+ Unknown 0 12 35 6+ Unknown
No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % No. %

City

Hiroshima 3,287 401 2874 350 1122 137 364 44 560 68 3,898 475 1971 240 872 106 584 71 882 108 4517 58 1674 204 679 83 391 48 886 108 8,207 1000

Nagasaki 1834 411 1587 356 562 126 i 40 303 68 1991 446 1109 249 544 122 350 78 469 105 2287 512 1023 29 436 98 235 53 482 108 4,463 1000
Sex

Men 2,081 418 1641 380 728 146 241 48 286 58 2,163 435 133% 268 657 132 419 84 402 81 2437 490 1185 238 584 n7 325 65 446 90 4977 1000

Women 3,040 395 280 367 956 124 300 39 577 75 3726 484 1744 27 79 99 515 67 949 123 4421 576 1512 197 531 69 301 39 922 120 7693 1000

Age at the time of the bombings

<10years 2,968 463 2265 B3 686 107 214 33 283 44 3407 531 1527 238 604 94 418 65 460 72 3,749 584 1383 216 521 81 303 a7 460 72 6,416 1000

10-19years 1718 %3 1700 349 784 161 253 52 419 86 1,969 404 1227 252 636 131 390 80 652 134 2420 497 1045 214 480 99 2n 57 652 134 4874 1000

>=20years 435 315 496 359 214 155 74 54 161 n7 513 372 326 236 176 128 126 91 239 173 695 504 269 195 14 83 46 33 256 186 1,380 1000
AHSstatus

Not selected 4,236 409 3636 HB1 1420 137 454 44 614 59 4876 471 2514 243 1174 113 7% 77 1,000 97 5,683 549 2182 211 931 90 529 51 1030 99 10,360 1000

Selected 835 383 825 3B7 264 14 87 38 249 108 1,013 439 566 245 242 105 138 6.0 351 152 1176 509 515 23 184 80 97 42 338 146 2310 1000
Past medical history of cancer

Never 4,363 439 3552 HB7 1173 18 337 34 521 52 5222 525 2390 240 931 94 537 54 866 87 6111 614 2034 205 668 67 214 28 859 86 9946 1000

Ever 610 301 676 83 383 189 175 86 184 91 508 251 524 258 195 341 168 260 128 551 212 519 256 369 182 3% 161 263 130 2,028 1000

Unknown 148 213 23 385 128 184 29 42 158 27 159 28 166 239 20 129 56 81 25 323 202 20 144 207 8 12 26 37 246 353 696 1000




cont.

Upper G fluoroscopy Lower G fluoroscopy
Total
0 12 35 6+ Unknown 0 12 35 6+ Unknown
No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % No. %

City

Hiroshima 1,803 20 2,158 26.3 1,737 212 1,866 27 643 78 4,992 60.8 2,076 253 495 6.0 139 17 505 6.2 8,207 100.0

Nagasaki 1167 262 1,358 304 899 201 704 158 335 75 2,555 573 1215 272 306 6.9 8 20 29 6.7 4463 1000
Sex

Men 935 188 1215 244 1,078 217 1443 290 306 62 2,856 574 132 266 44 83 119 24 262 53 4977 1000

Wormen 2,035 265 2,301 299 1,558 203 1127 147 672 87 4,691 610 1,965 255 387 50 108 14 542 71 7,693 100.0
Age at the time of the bonbings

<10years 1,309 204 1,760 274 1392 217 1637 255 318 50 829 235 1074 304 74 25 646 183 186 53 6416 1000

10-19years 1,231 253 1373 282 1,020 209 805 165 445 91 830 281 880 298 576 195 379 12.8 288 9.8 4874 1000

>=20years 430 312 383 278 24 162 128 93 215 156 376 311 347 287 188 155 102 84 198 164 1380 1000
AHSstatus

Not selected 2,161 209 2,878 278 2,263 218 2317 24 741 72 6,128 59.2 2729 26.3 698 6.7 202 20 603 58 10,360 100.0

Selected 809 35.0 638 276 373 162 253 110 237 103 1,419 614 562 243 103 45 25 11 201 87 2310 1000
Past medical history of cancer

Never 2461 247 2818 283 2031 204  19% 201 640 64 6,333 637 2529 254 515 52 148 15 21 42 9946 1000

Ever 377 186 484 239 484 239 497 245 186 92 951 46.9 601 296 240 118 71 35 165 81 2028 1000

Unknown 132 190 214 30.8 121 174 v 11 152 218 263 378 161 231 46 6.6 8 12 218 3L3 69%6 1000




cont.

Cerebral angiography Coronary angiography Hepatic angiography
Total
Never Ever @ Unknown Never Ever @ Unknown Never Ever @ Unknown
No. % No. % No. % No. % No. % No. % No. % No. % No. % No. %

City

Hiroshima 6,931 845 686 84 590 72 6,656 811 1047 128 504 6.1 7,318 89.2 288 35 601 73 8,207 100.0

Nagasaki 3,761 843 334 75 368 83 3,546 795 605 136 312 70 3,946 884 153 34 364 82 4,463 100.0
Sex

Men 4,166 837 494 99 317 6.4 3,886 781 828 16.6 263 53 4417 888 244 49 316 6.4 4977 100.0

Women 6,526 848 526 6.8 641 83 6,316 821 824 107 553 72 6,847 89.0 197 26 649 84 7,693 100.0
Ageat the time of the bombings

<10years 5726 89.3 419 6.5 271 42 5,555 86.6 657 102 204 32 5971 931 194 30 251 39 6,416 100.0

10-19years 3,892 79.9 490 101 492 101 3,650 749 795 16.3 429 88 4,151 85.2 210 43 513 105 4,874 100.0

>=20years 1,074 778 111 80 195 141 997 723 200 145 183 133 1,142 828 37 27 201 146 1,380 100.0
AHS status

Not selected 8,790 849 838 81 732 71 8,403 811 1,348 130 609 59 9,262 89.4 361 35 737 71 10,360 100.0

Selected 1,902 823 182 79 226 9.8 1,79 7.9 304 132 207 9.0 2,002 86.7 80 35 228 9.9 2310 1000
Past medical history of cancer

Never 8,769 832 703 71 474 48 8,343 839 1204 121 39 40 9,223 R7 255 26 468 a7 9,946 100.0

Ever 1,582 78.0 116 211 104 1,535 757 328 162 165 81 1,679 828 146 72 203 10.0 2028 100.0

Unknown 341 49.0 82 118 273 39.2 324 46.6 120 17.2 252 36.2 362 52.0 40 58 204 422 696 100.0

2 Three responses (1-2, 3-5, and 6+ times) were combined because the proportions of the responses 3-5 and 6+ were small.



Supplementary Table $4. Associations between atomic bomb radiation dose and the number of medical radiation exposures

DS02 weighted absorbed colon dose
< 0.005 Gy 0.005to < 0.1 Gy 0.1t0<1.0Gy >=1.0 Gy Linear trend

Reference OR? 95% ClI OR? 95% ClI OR? 95% ClI OR? 95% Cl
Head CT (0 vs 1-2 times) 1 098  (0.89t01.08) 095  (0.84t01.07) 122 (0.90to0 1.66) 100  (0.85t01.18)
(0 vs 3-5 times) 1 100  (0.88t01.14) 098  (0.83t01.15) 179  (1.20t02.67) 127  (1.02t01.57)
(0 vs 6+ times) 1 103  (0.841t01.27) 102  (0.79t01.32) 187  (1.01to3.46) 144  (1.05t01.98)
ChestCT (0 vs 1-2 times) 1 094  (0.85t01.04) 094  (0.83t01.07) 098  (0.69t01.38) 096  (0.80to 1.15)
(0 vs 3-5 times) 1 0.88  (0.77t01.01) 110  (0.93t01.29) 193  (1.29t02.86) 142  (1.14t01.76)
(0 vs 6+ times) 1 1.06  (0.90t01.24) 116  (0.95t01.42) 233  (146t03.73) 166  (1.30t02.12)
UGI fluoroscopy (0 vs 1-2 times) 1 1.05  (0.93t01.18) 107 (0.93t01.23) 090 (0.63t01.27) 103  (0.86t01.24)
(0 vs 3-5 times) 1 091  (0.81t01.03) 101  (0.87t01.18) 108  (0.74t01.58) 110  (0.90t0 1.35)
(0 vs 6+ times) 1 1.00  (0.88t01.13) 110  (0.94t01.29) 136  (0.91t02.04) 123  (0.98to151)

OR: oddsratio, Cl: confidence interval

2 Estimated by using multinomial logistic regression models with adjustment for city, sex, age at the time of the bombings and the AHS membership



Supplementary Table S5. Associations between atomic bomb radiation dose and medical radiation exposures among those with or without self-reported

history of cancer and other chronic diseases

DS02 weighted absorbed colon dose

< 0.005 Gy 0.005t0< 0.1 Gy 0.1t0<1.0 Gy >=1.0Gy Linear trend
Reference OR? 95% ClI OR? 95% ClI OR? 95% ClI OR? 95% ClI
Among those who did not have history of cancer and non-cancer diseases”

Total CT (ever) 1 093 (0.83t01.05) 091 (0.78t01.05) 1.37 (0.89t02.10) 1.03 (0.83t01.29)
Head CT (ever) 1 099 (0.89t01.11) 091 (0.79t01.04) 161 (1.09t02.37) 1.09 (0.89t01.33)
Chest CT (ever) 1 093 (0.83t01.04) 0.87 (0.75t01.01) 1.09 (0.74t01.63) 091 (0.73t01.13)
Abdomina CT (ever) 1 112 (0.99t01.28) 1.04 (0.89t01.22) 133 (0.89t02.00) 114 (091t01.41)

Total fluoroscopy (ever) 1 092 (0.80t01.05) 093 (0.79t01.10) 096 (0.64t01.45) 099 (0.79t01.23)
UGI fluoroscopy (ever) 1 092 (0.81t01.05) 096 (0.82t01.12) 092 (0.62t0 1.36) 099 (0.80t01.23)
LGl fluoroscopy (ever) 1 092 (0.82t01.04) 1.01 (0.87t01.17) 155 (1.05t02.29) 118 (0.96t01.47)

Total angiography (ever) 1 1.06  (0.86to 1.30) 113 (0.87t01.46) 231 (130t04.13) 1.63 (1.19t02.24)
Cerebral angiography (ever) 1 1.00 (0.771t01.30) 1.00 (0.71to01.40) 251 (1.23t05.14) 180 (1.23t02.64)
Coronary angiography (ever) 1 116 (0.87to1.54) 1.10 (0.76to 1.58) 208 (0.91t04.78) 154 (0.99t02.41)
Hepatic angiography (ever) 1 0.67 (0.42t01.07) 1.08 (0.65t01.80) 225 (0.83t06.14) 153 (0.85t02.75)

Radiotherapy (ever) 1 107 (0.80t01.43) 095 (0.65t01.40) 1.04 (0.37t02.98) 095 (0.54t01.69)

Among those who had history of cancer or non-cancer diseases”

Total CT (ever) 1 100 (0.81t01.22) 093 (0.73t01.19) 149 (0.75t02.96) 110 (0.80t01.52)
Head CT (ever) 1 105 (0.92t01.21) 098 (0.83t01.16) 093 (0.62to 1.40) 091 (0.74t01.13)
Chest CT (ever) 1 098 (0.86t01.13) 1.09 (0.92t01.28) 132 (0.87t02.00) 121 (0.98to0 1.50)
Abdominal CT (ever) 1 098 (0.86t01.12) 1.02 (0.87t01.20) 1.62 (1.09to2.41) 1.23  (1.00to1.51)



Total fluoroscopy
UG fluoroscopy
LGI fluoroscopy
Total angiography
Cerebral angiography
Coronary angiography
Hepatic angiography

Radiotherapy

(ever)
(ever)
(ever)
(ever)
(ever)
(ever)
(ever)

(ever)

e

1.08
110
1.09
0.90
0.98
0.86
0.92
1.04

(0.91to 1.29)
(0.94 10 1.29)
(0.96 to 1.24)
(0.79 0 1.03)
(0.8210 1.17)
(0.74 10 0.99)
(0.72 0 1.18)
(0.86 to 1.25)

117
1.20
1.05
0.95
0.97
0.96
0.95
1.02

(0.95 to 1.44)
(0.99 to 1.45)
(0.90 to 1.24)
(0.81t0 1.12)
(0.78 t0 1.21)
(0.80t0 1.14)
(0.70 to 1.30)
(0.81t0 1.28)

1.09
111
1.39
1.29
1.29
1.07
1.03
1.92

(0.69to 1.71)
(0.73t0 1.70)
(0.95 t0 2.03)
(0.87 t0 1.89)
(0.781t0 2.13)
(0.71t0 1.62)
(0.49t0 2.16)
(1.19to 3.09)

111
111
118
1.06
114
1.02
101
1.36

(0.87 t0 1.42)
(0.89t0 1.39)
(0.97 to 1.43)
(0.86 to 1.30)
(0.87 to 1.49)
(0.82t0 1.28)
(0.68 to 1.50)
(1.05t0 1.75)

OR: oddsratio, Cl: confidence interval

2 Adjusted for city, sex, age at the time of the bombings, and the AHS membership

® Stroke, heart diseases, or chronic hepatitis



Supplementary Table S6-1. Associations between atomic bomb radiation dose and medical radiation exposures for those having atomic bomb radiation dose
between 0-1 Gy

DS02 weighted absorbed colon dose
<0.005 Gy 0.005t0< 0.1 Gy 0.1t0<0.2 Gy 0.2t0<0.5 Gy 05t0<1.0Gy Linear trend
Reference OR? 95% ClI OR? 95% Cl OR? 95% ClI OR? 95% ClI OR? 95% Cl
Total CT (ever) 1 093  (0.84t01.02) 102  (085t01.21) 0.88  (0.74t01.05) 095  (0.75t01.20) 093  (0.70t01.24)
Head CT (ever) 1 100  (0.92t01.09) 098  (0.84t01.14) 099  (0.85t01.15) 087  (0.71t0 1.06) 088  (0.69t01.12)
ChestCT (ever) 1 093  (0.86t01.02) 098  (0.84t01.13) 099  (0.85t01.16) 099  (0.81t01.21) 106  (0.83t01.36)
Abdominal CT (ever) 1 102 (0.93t01.11) 112 (0.96t01.30) 096  (0.82t01.12) 111 (0.91t01.36) 111 (0.86t01.42)
Total fluoroscopy (ever) 1 097  (0.87t01.08) 096  (0.80t01.16) 106  (0.88t01.28) 108  (0.86t01.36) 117  (0.88t01.56)
UG fluoroscopy (ever) 1 098  (0.89t01.09) 100  (0.84t01.19) 108  (0.90t01.29) 111 (0.90t01.38) 122 (0.93to1.61)
LGI fluoroscopy (ever) 1 099  (0.91t01.08) 106  (0.91t01.24) 106  (0.91t01.24) 095  (0.77t01.18) 101  (0.78t01.31)
Total angiography (ever) 1 091  (0.82t01.02) 099  (0.82t01.19) 102  (0.85t01.24) 122 (0.96t01.54) 136  (1.01t01.82)
Cerebral angography ~ ( ever) 1 096  (0.83to1.11) 091  (0.70t0 1.20) 103  (0.79t01.34) 120  (0.86t0 1.66) 129  (0.86t01.94)
Coronary angiography ~ (ever) 1 0.88 (0.7810 0.99) 0.94 (0.76t0 1.18) 1.03 (0.83t01.28) 122 (0.93t0 1.59) 1.40 (1.00to 1.96)
Hepatic angography ~ (ever) 1 083  (0.67t01.04) 116  (0.81t01.65) 085  (0.57t01.27) 1.05 (0.65101.72) 105  (0.56t01.94)
Radiotherapy (ever) 1 1.03 (0.8810 1.20) 1.05 (0.80t01.38) 1.06 (0.81t0 1.40) 0.99 (0.681t0 1.43) 1.08 (0.6910 1.68)

OR: oddsratio, Cl: confidence interval

2 Adjusted for city, sex, age at the time of the bombings and the AHS membership



Supplementary Table S6-2. Associations between atomic bomb radiation dose and medical radiation exposures adjusting for self-reported history of cancer

and other chronic diseases for those having atomic bomb radiation dose between 0-1 Gy

DS02 weighted absorbed colon dose
< 0.005 Gy 0.005t0< 0.1 Gy 0.1t0<0.2 Gy 0.2t0<0.5 Gy 05t0<1.0Gy Linear trend
Reference OR? 95% ClI OR? 95% Cl OR? 95% Cl OR? 95% Cl OR? 95% Cl
Totd CT (ever) 1 093  (0.841t01.03) 096  (0.80to1.15) 082  (0.69100.98) 089  (0.70t01.14) 081  (0.61to1.09)
Head CT (ever) 1 098°  (0.89101.07) 094°  (0.80t01.10) 003°  (0.79t01.10) 0.83°  (0.67t01.02) 081°  (0.63t01.05)
Chest CT (ever) 1 092  (0.84t0101) 092  (0.79t01.08) 094  (0.80to1.11) 093  (0.75t01.15) 096  (0.74101.24)
Abdominal CT (ever) 1 104  (0.94t01.14) 108  (0.91t01.27) 092  (0.781t0 1.09) 104  (0.83t01.29) 098  (0.75t01.28)
Total fluoroscopy (ever) 1 0.96 (0.86t0 1.07) 0.92 (0.76t0 1.11) 1.05 (0.871t01.28) 1.03 (0.81t0 1.30) 1.10 (0.8210 1.48)
UG fluoroscopy (ever) 1 097  (0.88t01.08) 095  (0.80to1.14) 107 (0.89t01.29) 105  (0.841t01.31) 114  (0.86t0150)
LGl fluoroscopy (ever) 1 098  (0.90to 1.07) 104  (0.89t01.22) 106  (0.90t01.24) 090  (0.73t01.13) 095  (0.73t0 1.24)
Total angiography (ever) 1 0.92 (0.8210 1.02) 0.97 (0.80t0 1.18) 1.04 (0.86t0 1.27) 1.20 (0.9410 1.54) 1.36 (1.00 to 1.85)
Cerebral angiography ~ (ever) 1 0.94°  (0.80t01.10) 098°  (0.73t01.31) 1.07° (0.80t01.42) 1.22° (08610 1.73) 138"  (0.89t02.15)
Coronary angiography ~ (ever) 1 0.95° (0.8210 1.10) 1.00°¢ (0.76t0 1.31) 1.04°¢ (0.7910 1.35) 1.15°¢ (0.83 to 1.60) 131° (0.87 to 1.96)
Hepatic angiography ~~ ( ever) 1 0889  (0.69t01.13) 1129  (0.75t01.68) 096%  (0.60t01.53) 0969  (0.541t01.69) 1.02¢  (0.50t02.09)
Radiotherapy (ever) 1 107  (0.90t01.27) 098  (0.72t01.32) 093  (0.69t01.27) 0.77  (051t01.15) 073  (0.44101.19)

OR: oddsratio, CI: confidence interval

2 Adjusted for city, sex, age at the time of the bombings, the AHS membership, and history of cancer
® Additional ly adjusted for history of stroke

¢ Additionally adjusted for history of heart diseases

dAdditionally adjusted for history of chronic hepatitis



