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eTable 1: Baseline characteristics of participating studies

Study Ref Country Population source Weight & height Total Mean (SD)  Mean (SD)  Mean (SD) No (%) No (%) Median Median (IQR) Death Number of deaths
assessment participants BMI age at survey age at males current baseline follow-up ascertain - >
M -
death smokers survey time ment s a a g o 2 g
g £ > I o g c3
year =5 o o H < ‘a @8
< E @ © g °
-3
Europe
Vorarlberg Health Monitoring and N
R 1 Austria Health check-up measured 120981 25.4(4.2) 479 (13.6) 70.0 (8.0) 55291 (46) 22621 (19) 1988 13.2(8.9,15.6) + 7126 3338 1706 796 2387 297
Promotion Programme
Belgian Inter-university Research on 2 Belgium Electoral roll measured 11053 260(41) 488(133) 68.0(10.0) 5820 (53) 3672 (33) 1982 10.5(10.5,10.5) ++ 1051 422 164 82 326 54
Nutrition and Health
Flemish Study on Environment, Genes and Belgium General popln. measured 1342 257(43) 47.9(159) 73.0(12.0) 656 (49) 490 (37) 1987 75(6.5,9.5) + 112 50 14 14 38 8
Health (FLEMENGHO)
Seven Countries Croatia 4 Croatia General popln. measured 1349 23.1(3.3) 50.3 (5.1) 67.0 (8.0) 1349 (100) 792 (59) 1958 23.5(14.5,24.5) + 744 324 96 138 143 116
Copenhagen City Heart Study 5 Denmark Popln. register measured 14166 25.2(4.2) 52.6(12.0) 70.0(10.0) 6485 (46) 8374 (59) 1976 16.5 (14.5,17.5) + 4719 1084 658 184 934 150
Research Centre for Prevention and 6 Denmark Popln. register measured 10135 249(40) 484(136) 69.0(13.0) 5076 (50) 5244 (52) 1983 105(55,10.5) -+ 1070 446 268 76 351 59
Health (Glostrup Population Studies)
Finnish Mobile Clinic Survey 7 Finland General popln. measured 44798 253(4.0) 42.1(15.0) 70.0(13.0) 24034 (54) 14928 (33) 1970 22.5(20.5,23.5) + 12183 6792 4167 1475 2636 221
Finrisk Cohort 1977 8 Finland Popln. register measured 12080 26.1(42)  43.7(109) 62.0(10.0) 5919 (49) 3624 (30) 1977 17.0(17.0,17.0) ++ 1889 1049 725 201 427 75
Finrisk Cohort 1982 8 Finland Popln. register measured 9340 26.1(4.3) 439(11.3)  60.0(9.0) 4577 (49) 2895 (31) 1982 12.0(12.0,12.0) ++ 825 400 283 64 249 23
Finrisk Cohort 1987 8 Finland Popln. register measured 6232 26.5(4.4) 44.3(11.3) 58.0(9.0) 2991 (48) 1745 (28) 1987 7.0(7.0,7.0) + 249 134 97 20 56 5
Finrisk Cohort 1992 8 Finland Popln. register measured 6011 26.3 (4.5) 449 (11.4) 62.0 (8.0) 2837 (47) 1841 (31) 1992 16.9 (16.8,16.9) ++ 376 139 81 23 104 31
Finrisk Cohort 1997 8 Finland Popln. register measured 7653 26.8 (4.5) 49.8 (12.3) 68.0(9.0) 3849 (50) 1976 (26) 1997 11.8(11.8,11.9) + 340 131 71 13 90 50
Helsinki Aging Study 9 Finland Popln. register measured 501 25.4(4.2) 78.8 (4.1) 85.0 (5.0) 131 (26) 37 (8) 1989 9.1(4.7,11.0) + 276 130 59 a4 43 56
Helsinki Businessmen Study 10 Finland Health check-up measured 1367 26.0 (3.0) 59.8 (4.1) 76.0 (7.0) 1367 (100) 236 (17) 1986 24.5(18.0,24.5) + 579 150 100 32 166 0
Kuopio Ischaemic Heart Disease Study 11 Finland Popln. register measured 2655 26.9(3.6) 53.1(5.2) 67.0 (7.0) 2655 (100) 848 (32) 1986 21.6(18.1,23.6) + 883 417 292 68 236 29
North Karelia Project 12 Finland Popln. register measured 11157 25.9(4.1) 40.8 (9.9) 61(10) 5453 (49) 3927 (35) 1972 22.0(22.0,22.0) ++ 2188 1171 811 203 510 77
Seven Countries Finland 4 Finland General popln. measured 1633 23.7(3.2) 49.3 (5.6) 65.0 (8.0) 1633 (100) 1022 (63) 1959 23.5(14.5,25.5) + 888 515 360 79 208 59
Ele_”t_'e d ";:’:é;'g:"_""s Preventives et 13 France Health check-up measured 220101 237(35) 407(117) 61.0(14.0) 124983 (57) 65381 (30) 1982 115 (9.5, 14.5) + 7170 1461 633 356 3057 200
iniques , Paris
Data from an Epidemiological Study on 14 France Health check-up measured 5107 247(38) 47.4(10.0) 64.0(9.0) 2525 (49) 1127 (22) 1995  14.4 (14.1,14.7) + 199 33 13 10 100 3

the Insulin Resistance Syndrome
Paris Prospective Study | 15 France Occupational measured 7594 25.9(3.3) 47.2 (2.0) 62.0(7.0) 7594 (100) 5610 (74) 1969 22.5(21.5,24.5) + 2177 620 203 105 917 47
Prospective Epidemiological Study of

" ! 16 France /NI General popln. measured 10598 266(35) 549(29)  59.0(3.0) 10598 (100) 2846 (27) 1992 52(5.1,6.1) -+ 242 65 31 9 116 5
Myocardial Infarction
\E/p":f_T”""g'“he Studiezu Chancender Germany Health check-up measured 9596 27.7(43) 62.1(66) 68.0(6.0) 4324 (45) 1562 (17) 2001 5.1(4.9,5.2) + 495 162 85 35 220 15
erhiitung
sttingen Risk Inci Preval
g"t;'"ge" iskIncidenceand Prevalence o Germany Occupational measured 5996 263(3.0) 47.9(51)  56.0(6.0) 5996 (100) 2238(37) 1982 9.8(9.7,9.9) + 352 163 86 23 111 6
udy
MONICA/KORA Augsburg Survey 1 19 Germany Popln. register measured 918 27.6(3.3) 54.2 (5.8) 65.0 (7.0) 918 (100) 307 (33) 1985 13.0(12.8,13.2) + 175 89 52 8 53 13
MONICA/KORA Augsburg Survey 2 19 Germany Popln. register measured 4134 27.1(4.2) 53.3(11.8) 68.0(8.0) 2076 (50) 1001 (24) 1990 79(7.7,8.1) + 328 145 93 22 105 22
MONICA/KORA Augsburg Survey 3 19 Germany Popln. register measured 4689 27.1(4.5) 50.4(13.7) 72.0(10.0) 2316 (49) 1171 (25) 1995 14.0 (13.3,14.3) + 666 265 119 64 220 52
::";pec“"e Cardiovascular Minster 20 Germany Occupational measured 20391 256(35) 439(9.7) 62.0(9.0) 14804 (73) 7937 (39) 1983 10.0(7.2,17.8) + 1069 350 151 36 453 57
udy
Study of Health in Pomerania 21 Germany Popln. register measured 3760 27.7 (4.7) 53.4(14.2) 75.0(10.0) 1856 (49) 1090 (29) 1999 11.3(10.6,11.8) ++ 555 189 82 51 200 36
CW‘:]'“:mberg Construction Workers 22 Germany Occupational measured 21171 265(36) 42.8(10.8) 61.0(6.0) 21171 (100) 9432 (53) 1989  17.0 (15.0,18.6) + 2335 553 309 65 859 124
ohor
ATTICA Study 23 Greece General popln. measured 1531 27.0 (4.4) 51.2(10.9) 72.0(13.0) 784 (51) 603 (39) 2001 5.0(5.0,5.0) + 50 30 0 0 13 0
Seven Countries Greece 4 Greece General popln. measured 1203 23.1(3.3) 49.3 (5.6) 68.0 (8.0) 1203 (100) 720 (60) 1960 24.5(21.5,24.5) + 421 182 45 84 111 37

Notes are at the end of eTable 1, on page 10.



eTable 1 (continued)
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Reykjavik Study 24 Iceland Popln. register measured 18787 25.5(3.9) 52.8 (8.8) 76.0 (10.0) 9091 (48) 8874 (47) 1975 25.9(18.7,33.2) + 10412 4669 2799 1024 3165 876
gfzzf'brate Infarction Prevention Registry g Israel GP list measured 6355 26.7(34)  601(7.0)  67.0(7.0) 5625 (89) 730 (11) 1991 34(0.2,7.5) -+ 938 422 313 29 130 13
udy
Israeli Ischaemic Heart Disease Study 26 Israel Occupational measured 10033 25.6(3.3) 49.3 (6.9) 68.0 (9.0) 10033 (100) 5061 (50) 1963 23.5(19.5,23.5) + 3465 1692 1025 362 707 149
Glucose Intolerance, Obesity and 27 Israel Popln. register measured 5561 252(42) 435(85) 70.0(10.0) 2699 (49) 1735 (31) 1970 29.0 (25.9,36.0) + 1945 595 278 134 335 74
Hypertension Study
Bruneck Study 28 Italy Popln. register measured 919 249(3.8) 589(115) 78.0(10.0) 467 (51) 224 (24) 1990 20.2 (13.7,20.5) -+ 347 136 65 39 101 51
Cardiovascular Study in the Elderly 29 Italy Popln. register measured 3195 26.4 (4.3) 73.6 (5.1) 82.0 (6.0) 1257 (39) 416 (13) 1984 11.1(6.8,12.7) + 1560 808 149 162 352 57
Occupational Groups (OG), Rome 30 Italy Occupational measured 3344 26.5(3.3) 55.2 (5.3) 64.0 (6.0) 3344 (100) 1674 (50) 1980 10.5(9.5,10.5) + 400 164 126 30 170 8
Progetto CUORE (ATENA) 31 Italy Electoral roll measured 4957 27.2 (4.4) 50.0 (7.4) 59.0 (9.0) 0(0) 1977 (40) 1995 6.8(6.0,7.5) + 45 12 2 2 22 0
Progetto CUORE (EMOFRI) 31 Italy Electoral roll measured 400 266(41) 547(57)  59.0(8.0) 200 (50) 106 (27) 1996 6.7 (6.6,7.0) ++ 13 8 0 3 2 0
Progetto CUORE (MATISS83) 31 Italy Electoral roll measured 2678 282(45) 51.8(9.6) 70.0(9.0) 1260 (47) 785 (29) 1984 18.7 (18.5,18.9) ++ 539 285 50 34 97 15
Progetto CUORE (MATISS87) 31 Italy Electoral roll measured 2208 28.7(45) 526(9.5)  68.0(8.0) 982 (44) 471 (22) 1987 15.6 (15.2, 15.9) -+ 286 146 32 11 48 7
Progetto CUORE (MATISS93) 31 Italy Electoral roll measured 1310 28.2(4.6) 49.8 (9.3) 62.0 (8.0) 631 (48) 341 (26) 1994 8.3(7.8,9.2) + 47 23 6 3 7 0
Progetto CUORE (MONFRI86) 31 Italy Electoral roll measured 1441 26.6 (4.1) 49.3(8.7) 65.0 (8.0) 711 (49) 459 (32) 1986 16.7 (16.6, 16.8) + 194 79 10 2 42 3
Progetto CUORE (MONFRI89) 31 Italy Electoral roll measured 1388 26.5(4.3) 48.7 (8.3) 62.0 (9.0) 691 (50) 392 (28) 1989 13.6 (13.5,13.6) + 116 52 6 5 17 8
Progetto CUORE (MONFRI94) 31 Italy Electoral roll measured 1370 26.4(43) 49.1(8.1)  59.0(6.0) 680 (50) 365 (27) 1994 8.5(8.3,8.6) ++ 57 22 0 5 7 1
Risk Factors and Life Expectancy Pooling 5, Italy Electoral roll measured 4343 267(45) 463(7.8) 58.0(6.0) 2100 (48) 1220(32) 1983 8.7(7.7,87) + 128 38 23 8 57 6
Project (ATS_SAR)
Risk Factors and Life Expectancy Pooling
. 32 Italy Electoral roll measured 2062 28.2(46) 50.6(11.2) 66.0(7.0) 911 (44) 539 (28) 1987 55 (5.5,8.5) + 36 17 12 5 12 0
Project (DISCO)
Risk Factors and Life Expectancy Pooling 5, Italy Electoral roll measured 796 246(39) 439(83) 52.0(9.0) 0(0) 319 (41) 1980 7.9(7.8,8.1) + 5 0 0 0 4 0
Project (GREPCO)
Risk Factors and Life Expectancy Pooling
. 32 Italy Electoral roll measured 3408 27.1(42) 55.0(13.2) 73.0(10.0) 1515 (44) 1161 (34) 1984 8.4(7.4,9.4) + 239 107 69 29 95 9
Project (GUBBIO)
Risk Factors and Life Expectancy Pooling
Project (MICOL) 32 Italy Electoral roll measured 19911 26.4 (4.0) 50.8 (9.7) 62.0 (8.0) 11244 (56) 6271 (32) 1986 59(55,6.8) + 561 180 133 35 256 18
)
Risk Factors and Life Expectancy Pooling
_ 32 Italy Electoral roll measured 3661 265(4.2)  493(9.0) 59.0(8.0) 1830 (50) 1242 (34) 1986 6.5(2.3,8.5) + 100 38 28 8 45 4
Project (MONICA)
r;'“f Fatc(:’;;)a"d Life Expectancy Pooling 5, Italy Electoral roll measured 3339 265(33) 552(53) 64.0(6.0) 3339 (100) 1672 (50) 1980 102 (9.8, 10.4) + 400 163 126 29 171 7
rojec
Risk Factors and Life Expectancy Pooling
) 32 Italy Electoral roll measured 3704 26.6(4.4) 47.0(7.8) 57.0(6.0) 1793 (48) 1290 (36) 1984 7.5(5.4,8.1) + 81 28 19 8 36 4
Project (OB43)
Risk Factors and Life Expectancy Pooling
Project (RF2) 32 Italy Electoral roll measured 5538 26.1(4.3) 44.2(9.3) 59.0 (7.0) 2603 (47) 2006 (36) 1978 13.7(12.8,13.8) + 340 105 76 21 151 8
rojec
Seven Countries Italy 4 Italy Occupational measured 2460 25.6 (3.8) 48.7 (5.2) 66.0 (8.0) 2460 (100) 1531 (62) 1959 24.5(16.5,24.5) + 1081 481 220 135 334 67
Vicenza Thrombophilia and 33 Italy Census list measured 9366 253(40) 51.4(82) 73.0(12.0) 4277 (46) 2452 (26) 1995 33(23,4.4) + 106 31 14 5 52 3
Athrosclerosis Project
Consultation Bureau Project 34 Netherlands General popln. measured 48891 24.6(3.4) 38.8 (4.3) 50.0 (6.0) 23330 (48) 25407 (52) 1977 12.5(10.5,13.5) + 1288 393 232 72 556 25
Hoorn Study 35 Netherlands Popln. register measured 2462 26.5(3.6) 61.7 (7.3) 74.0 (8.0) 1130 (46) 767 (31) 1991 13.6(11.4,14.1) + 610 229 36 40 173 33
Longitudinal Aging Study Amsterdam 36 Netherlands Popln. register measured 2607 26.8 (4.1) 70.4 (8.7) 81.0 (7.0) 1277 (49) 657 (25) 1993 9.8 (6.8,10.2) + 976 0 0 0 0 0
Monitoring of CVD Risk Factors Project 37 Netherlands General popln. measured 24831 25.2 (4.0) 42.4(103) 62.0(8.0) 11640 (47) 10920 (44) 1989 16.7 (15.4,18.0) + 2099 594 272 113 952 116
Prevention of Renal and Vascular End
38 Netherlands General popln. measured 8488 26.1(42) 49.3(12.7) 71.0(10.0) 4248 (50) 2901 (34) 1998 12.7 (12.4,12.9) ++ 833 239 104 44 387 47

Stage Disease Study

Notes are at the end of eTable 1, on page 10.
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Seven Countries Netherlands 4 Netherlands General popln. measured 876 24.0 (2.7) 49.4 (5.5) 67.0 (8.0) 876 (100) 652 (74) 1959 24.5(17.5,24.5) + 425 221 153 31 155 20
The Rotterdam Study 39 Netherlands Popln. register measured 6315 26.3(3.7) 68.7 (8.4) 81.0 (8.0) 2610 (41) 1162 (20) 1992 11.9(8.9,12.9) + 2423 937 146 245 653 146
The Rotterdam Study |1 39 Netherlands Popln. register measured 2659 27.2 (4.1) 64.6 (7.7) 77.0 (9.0) 1200 (45) 608 (23) 2000 10.0 (9.2, 10.5) + 440 145 19 40 161 31
The Rotterdam Study |11 39 Netherlands Popln. register measured 3566 27.8 (4.6) 56.9 (6.8) 65.0 (10.0) 1544 (43) 960 (27) 2007 3.6(2.8,4.2) + 63 20 2 4 34 3
Cohort of Norway (FINNMARK) 40 Norway Popln. register measured 6231 27.7 (4.5) 59.9 (9.9) 72.0 (8.0) 2971 (48) 2243 (36) 2002 7.5(7.5,7.5) + 514 182 90 46 182 42
Cohort of Norway (HUBRO) 40 Norway Popln. register measured 16796 25.7 (4.1) 52.0(14.1) 75.0(10.0) 7484 (45) 4661 (28) 2001 8.5(8.5,9.5) + 1178 333 130 99 463 88
Cohort of Norway (OPPHED) 40 Norway Popln. register measured 10239 26.9(4.2) 53.1(12.7) 74.0(11.0) 4739 (46) 3132 (31) 2001 8.5(8.5,8.5) + 763 251 111 69 281 66
Cohort of Norway (0SLO2) 40 Norway General popln. measured 6383 26.4(3.4) 69.2 (6.3) 77.0 (5.0) 6383 (100) 1355 (21) 2000 9.5(9.5,9.5) + 1540 484 217 114 612 125
Cohort of Norway (TROMS) 40 Norway Popln. register measured 2133 27.3(4.2) 52.1(12.4) 67.0(7.0) 950 (45) 725 (34) 2002 7.5(7.5,7.5) + 95 38 23 4 40 4
Norwegian Counties Study (NCS1) 41 Norway Popln. register measured 24630 24.9(3.5) 42.4 (4.3) 54.0 (6.0) 12194 (50) 10650 (43) 1976 16.1(15.7,16.4) + 1519 604 423 70 566 50
Norwegian Counties Study (NCS2) 41 Norway Popln. register measured 13306 24.7 (3.4) 423 (4.4) 55.0 (6.0) 6819 (51) 5167 (39) 1975 17.2(17.0,17.6) + 859 319 221 34 334 22
Norwegian Counties Study (NCS3) 41 Norway Popln. register measured 10345 25.2(3.8) 42.2 (4.4) 55.0 (6.0) 5411 (52) 5681 (56) 1974 18.1(18.0,18.4) + 1092 547 347 94 295 34
Oslo Study 42 Norway Popln. register measured 17786 246(29) 439(56) 66.0(8.0) 17786 (100) 9937 (56) 1973 29.5(25.1,30.0) + 6203 2819 1772 393 2076 346
Tromsg Study 43 Norway Household listings measured 26120 24.4(3.7) 429 (15.6) 74.0(10.0) 12400 (47) 10607 (48) 1987 21.9(13.9,22.2) + 3461 1280 584 287 993 254
Edinburgh Artery Study 44 Scotland GP list measured 1591 256 (3.9) 64.9 (5.7) 78.0 (7.0) 808 (51) 403 (25) 1988 18.2(10.5,20.8) + 916 350 184 96 274 106
Prospective Study of Pravastatininthe . Scotland/lreland/ 1 ooy measured 5802 268(42) 753(33) 780 (4.0) 2804 (48) 1557 (27) 1998 33(3.0,35) -+ 604 292 216 36 206 0
Elderly at Risk Netherland
Seven Countries Serbia 4 Serbia Occupational measured 1562 24.5(3.6) 48.4 (5.9) 66.0 (8.0) 1562 (100) 804 (51) 1963 24.5(17.5,25.5) + 713 369 135 130 166 83
,D'est andRisk of Cardiovascular Disease Spain General popln. measured 3100 26.1(44) 395(115)  62.0(9.0) 1502 (48) 1228 (41) 1991 19.4(189,195)  + 208 46 23 10 99 16
in Spain
Zaragoza study 47 Spain Popln. register measured 2837 28.8 (5.0) 58.9(11.7) 61.0 (5.0) 1175 (41) 470 (18) 1994 5.1(5.1,5.1) + 24 24 15 9 0 0
:tp"d"p"pmte'" Related Mortality Risk 48 Sweden Health check-up measured 58235 247(3.7) 459(104) 66.0(12.0) 33496 (58) NA 1989 133 (10.8,15.3) + 3794 1380 784 262 1517 155
udy
Cohort of Swedish Men 49 Sweden Popln. register self-reported 43157 25.8 (3.4) 60.0 (9.7) 73.7 (8.0) 43157 (100) 10494 (25) 1998 10.0 (10.0, 10.0) + 6017 2325 1291 438 1559 269
Goteborg 1913 Study 50 Sweden Popln. register measured 789 25.0(3.2) 54.1(1.8) 74.0 (8.0) 789 (100) 423 (54) 1967 25.4(17.4,30.5) + 556 293 170 58 141 27
Goteborg 1933 Study 50 Sweden Popln. register measured 753 25.9(3.4) 50.6 (0.2) 58.0 (4.0) 753 (100) 269 (36) 1984 12.8 (12.7,13.0) + 87 28 19 0 27 4
Goteborg 1943 Study 50 Sweden Popln. register measured 793 26.2 (3.4) 50.0 (0.0) 56.0 (3.0) 793 (100) 242 (31) 1993 10.0 (9.8, 10.6) + 28 6 3 1 16 0
MONICA Géteborg Study 19 Sweden Popln. register measured 4278 25.0(3.9) 47.0 (10.6)  65.0(9.0) 2060 (48) 1259 (30) 1990 13.0(8.9,17.7) + 315 108 70 14 134 18
Malmo Prevention Project 51 Sweden Popln. screening measured 32683 24.6 (3.6) 45.7 (7.4) 69.0 (9.0) 21929 (67) 14540 (45) 1980 29.2(23.9,31.4) + 10156 3677 2224 605 3778 615
;":Shpei:'ve Study of Women in 52 Sweden Popln. register measured 1460 241(38) 469(63) 77.0(10.0) 0(0) 593 (41) 1969 37.3(27.2,40.7) + 908 375 151 111 234 24
othenburg
Swedish Mammography Cohort 53 Sweden Popln. register self-reported 36213 25.1(4.0) 61.7 (9.2) 74.3(8.0) 0(0) 8280 (23) 1998 10.0(10.0,10.0) + 3182 988 412 269 1024 123
Uppsala Longitudinal Study of Adult Men 54 Sweden General popln. measured 2322 25.0(3.2) 49.6 (0.6) 76.0 (12.0) 2322 (100) 1177 (68) 1972 32.0(22.2,36.2) + 1582 716 422 116 534 85
Women's Lifestyle and Health Study 55 Sweden Popln. register self-reported 47177 23.5(3.6) 40.4 (5.8) 52.1(6.6) 0(0) 10101 (21) 1991 15.0 (14.0, 15.0) + 1080 147 61 49 653 15
Turkish Adult Risk Factor Study 56 Turkey Household listings measured 3810 26.7 (5.1) 44.5(13.7) 70.0 (12.0) 1887 (50) 1366 (36) 1990 19.5(12.4,20.0) + 564 309 199 62 44 6
British Regional Heart Study 57 UK GP list measured 7729 255(32) 502(5.8)  68.0(8.0) 7729 (100) 4150 (54) 1979 24.5(19.1,24.9) + 2954 1391 997 207 926 234
British Union Provident Association Study 58 UK GP list measured 21501 25.1(2.8) 47.5(7.7) 68.0 (9.0) 21501 (100) 8487 (39) 1978 23.7(21.1,25.4) + 3817 1693 1157 272 1441 189
British Women's Heart and Health Study 59 UK Popln. register measured 3957 27.6 (5.0) 68.8 (5.5) 78.0 (6.0) 0 (0) 454 (11) 2000 11.0 (10.4,11.5) + 814 273 128 83 284 97
Caerphilly Prospective Study 60 UK Electoral roll measured 2472 26.2 (3.6) 52.2 (4.5) 62.0 (5.0) 2472 (100) 1370 (55) 1981 13.0(13.0,13.0) + 490 266 213 26 150 33
Hertfordshire Cohort Study 61 UK General popln. measured 2987 27.4(4.4) 66.1(2.9) 72.0 (4.0) 1571 (53) 378 (13) 2001 8.9(7.8,9.9) + 308 79 40 10 168 26
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Lower Extremity Arterial Disease Event .
P, 62 UK Popln. register measured 1544 262(38) 682(87) 74.0(8.0) 1544 (100) 587 (38) 1997 4.4(35,49) + 393 210 142 30 95 55
Midspan Family Study 63 UK General popln. measured 2317 26.2 (4.6) 45.1(6.2) 58.0 (7.0) 1039 (45) 584 (25) 1996 15.4 (15.2, 15.6) + 135 26 17 3 62 9
The Million Women Study 64 UK Popln. screening  self-reported 1165552 263(47) 56.8(46) 67.4(6.1) 0(0) 226637 (21) 1998 13.9(13.1,148)  + 101340 21748 9759 5744 54692 8818
MRC Study of Older People 65 Uk GP list measured 13026 262(43) 80237 86.0(50) 5194 (40) 1547 (12) 1996 8.1(4.3,105) + 8533 3878 1853 1169 1689 1290
Midspan Collaborative Study 66 UK Occupational measured 7000 251(32) 475(72) 650(8.0) 5998 (86) 3889 (56) 1971 22.5(20.5,23.5) + 2069 1044 752 181 665 149
Northwick Park Heart Study | 67 UK Occupational measured 1508 25.5(3.0) 52.5(6.7) 72.0 (8.0) 1508 (100) 771(51) 1976 25.1(18.8,26.8) + 673 315 228 0 214 0
Northwick Park Heart Study I1 67 UK GP list measured 3013 264(35) 566(35)  66.0(5.0) 3013 (100) 1122 (37) 1991 8.4 (7.2,9.0) ++ 473 144 65 27 252 29
Renfew and Paisley Study 68 UK General popln. measured 15389 25.8 (4.0) 54.3 (5.6) 66.0 (7.0) 7054 (46) 7881 (51) 1974 16.5(15.5,17.5) + 4440 2291 1567 476 1402 317
Scottish Heart Health Study 60 UK GP list measured 17365 260(44) 501(84)  62.0(8.0) 8500 (49) 7781 (45) 1986  10.0(10.0,10.0)  + 1530 640 442 101 592 103
Speedwel | Study 69 UK GP list measured 2270 25.7(3.3) 54.9 (4.4) 66.0 (6.0) 2270 (100) 1062 (47) 1980 16.8 (15.2,17.7) + 662 343 249 55 228 47
Thrombosis Prevention Trial 70 UK GP list measured 22712 266(35) 560(6.8)  67.0(7.0) 22712 (100) 7189 (32) 1990  114(10.2,128)  + 3098 1267 895 183 1413 190
UK Biobank 71 UK General popln. measured 499443 27.4(4.8) 57.8(8.0) 64.5 (6.9) 227517(46) 52528(11) 2009 4.8 (4.1,5.5) + 7916 1699 973 296 4755 387
United Kingdom Heart Di Preventi
Pr";j:a {ngdom Reart Disease Prevention 4, UK Occupational measured 13846 253(3.1) 507(57)  66.0(8.0) 13846 (100) 6568 (47) 1972 205(17.5,23.5) + 2022 2008 1499 256 1323 286
West of Scotland C Preventi
Sme;v" cotland Loronary Frevention 73 UK Popln. screening measured 6595 260(3.2) 552(5.5) 67.0(10.0) 6595 (100) 2907 (44) 1990 48(43,53) + 241 123 102 10 0 0
Whitehall I Study 74 UK Occupational measured 18863 247(30) 516(67) 650(7.0) 18863 (100) 7855 (42) 1968  15.5(15.5,15.5) + 3491 1846 1357 221 1070 284
Whitehall I1 Study 75 UK Occupational measured 10279 246(35) 450(61)  83.0(50) 6880 (67) 2647 (26) 1987  17.5(16.9,18.3) + 572 119 90 9 155 12
European Prospective Investigationinto Europe General popln.**  measured 367731 259(4.3) 51.7(104) 64.1(10.5) 129349 (35) 96296 (27) 1995 12.6 (115, 14.0) + 25347 6516 3042 1498 9857 1108
Cancer and Nutrition
Subtotal (115 studies) 3390101 26.0(39) 521(81) 67.1(8.0) 1136198 (33.5) 812698 (23.8) 1987* 12,6 (112, 13.7) 305606 100287 54263 21430 122606 19976
North America
Nova Scotia Health Survey 77 Canada GP list measured 1814 27.5(5.3) 55.1(15.5) 78.0(10.0) 889 (49) 492 (27) 1995 9.8(9.5,9.9) + 268 71 41 11 0 0
Quebec Cardiovascular Study 78 Canada Popln. register measured 4080 25.8(3.8) 49.5 (8.3) 68.0 (9.0) 4080 (100) 2400 (59) 1974 21.8(19.0,27.8) + 1143 218 82 28 0 0
Agricultural Health Study 79 UsA Occupational self-reported 69448 269(45) 473(125) 67.6(11.0) 40246 (58) 8681 (13) 1995 10.0(9.0,11.0) + 3556 1117 661 183 1370 218
Alr Force/Texas Coronary Atherosclerosis g, USA Popln. screening measured 6605 269(3.1) 582(7.2) 66.0(7.0) 5608 (85) 652 (12) 1992 52 (4.8,5.9) + 157 42 7 1 82 0
Prevention Study
NIH-AARP Diet and Health Study 81 UsA Popln. register  self-reported 548453 271(48) 621(54) 69.4(54) 330669 (60) 65318 (12) 1996 10.0 (9.0,10.0) + 63876 19576 11608 2508 25033 5277
Atherosclerosis Risk in C iti .
Stu;‘;"“ erosis Risicin tommunities 82 USA Household listings ~ measured 15726 27.7(54) 547(58)  66.0(7.0) 7055 (45) 4506 (29) 1988 141(133,149)  + 2360 908 165 119 863 166
s:zja:;ca"ce' betection Demonstration g5 UsA Popln. screening  self-reported 46427 251(46) 621(80) 743(72) 0(0) 5811 (13) 1988 17.0(14.0,180)  ++ 8495 2710 1236 631 3131 665
CLUEI 84 UsA Popln. register  self-reported 21417 263(48) 513(149) 717(103) 8935 (42) 3599 (17) 1989 14.0(100,17.0)  + 4578 1250 742 192 1161 321
California Teachers Study 85 UsA Occupational self-reported 124334 249(51) 527(138) 71.7(10.4) 0(0) 6321 (5) 1995 9.0(9.0,9.0) + 5580 1607 733 420 2564 426
Cancer Prevention Study | 86 USA General popln. self-reported 808662 24.7 (3.8) 52.7(10.5) 69.6(11.4) 275049 (34) 290611 (36) 1959 12.9(11.9,12.9) + 127417 75396 25490 14888 29666 3674
Cancer Prevention Study |1 86 UsA General popln.  self-reported 957598 251(41) 564 (106) 79.0(10.2) 364792 (38) 225837 (24) 1982 28.2(17.4,283)  + 464055 187302 95853 33830 128649 43577
Cardiovascular Health Study (CHS1) 87 USA Health I‘f‘st”'ance measured 5155 264 (45) 727(53) 83.0(6.0) 2215 (43) 598 (12) 1989 133 (8.0, 15.4) + 3086 1232 804 265 726 328
IS
" Health insurance
Cardiovascular Health Study (CHS2) 87 UsA - measured 679 289(56) 728(55) 81.0(6.0) 252 (37) 99 (15) 1993 12.1(7.7,12.2) + 327 132 85 34 80 31
IS
Charleston Heart Study 88 USA Household listings measured 2245 25.4 (4.9) 50.2 (11.1) 74.0(12.0) 1065 (47) 1226 (55) 1961 26.3 (14.6,37.9) + 1697 904 491 183 348 117
Chicago Heart Association Detecti
Pr::cgt"lnfsgusf:y“'a fon Detection 89 UsA Occupational measured 34244 256(41) 40.7(128) 72.0 (12.0) 19892 (58) 14241 (42) 1971 320(282,332)  + 11612 4820 3000 786 3630 904
j
Established Populations for the
Epidemiologic Study of the Elderly - East 90 USA Popln. register self-reported 1174 27.0 (4.8) 77.4(4.4) 81.0 (5.0) 432 (37) 125 (11) 1988 49(4.6,53) + 251 115 32 7 38 34

Boston
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Established Populations for the % USA Popln. register measured 1784 267(46) 782(48) 88.0(6.0) 623 (35) 88 (5) 1988 9.9 (5.5,15.1) + 1625 751 351 152 186 212
Epidemiologic Study of the Elderly - lowa
Established Populations for the
Epidemiologic Study of the Elderly - New 90 USA Popln. register self-reported 878 25.5 (4.6) 77.9 (4.8) 82.0 (5.0) 364 (41) 118 (13) 1988 4.3(4.0,4.5) + 213 124 11 10 12 17
Haven
Established Populations for the
Epidemiologic Study of the Elderly - North 90 USA Popln. register self-reported 1671 26.9 (5.3) 77.4 (4.7) 85.0 (6.0) 594 (36) 206 (12) 1992 7.3(6.1,11.4) + 1075 481 204 109 173 113
Carolina
Framingham Offspring Study 91 USA measured 3398 27.4(50) 542(9.7)  70.0(9.0) 1547 (46) 2(18) 1992 12.1(11.1,13.2) ++ 322 45 20 14 148 0
Health Professionals Follow-up Study 92 USA Occupational self-reported 50321 25.5(3.2) 54.8 (9.9) 77.0 (10.0) 50321 (100) 4799 (10) 1986 20.2 (17.4,20.3) + 14596 5588 3577 848 4745 960
Honolulu Heart Program 93 USA M"_"":ryt_se”’l'_ci measured 7997 239(31) 544(56) 73.0(9.0) 7997 (100) 3497 (44) 1966 27.5(19.5,28.5) + 3433 1084 558 362 1177 263
registration lis
. Driver's license
lowa Women's Health Study 94 USA register self-reported 41597 26.1(4.9) 62.2 (4.2) 74.5(6.1) 0(0) 6153 (15) 1986 19.0 (16.0,19.0) + 11906 4298 2236 886 4088 1207
|
Lipid Research Clinics Follow-up Study 95 USA Health check-up measured 8789 26.0(43) 47.0(12.1) 69.0(12.0) 4691 (53) 3117 (35) 1973 18.5(17.5,19.5) -+ 1461 715 465 117 343 a4
Minnesota Heart Health Project 96 USA General popln. measured 17970 26.0 (4.8) 45.4(14.5) 67.0 (11.0) 8272 (46) 5252 (29) 1984 6.5(3.5,8.5) + 586 250 153 34 188 42
Minnesota Heart Survey 97 USA General popln. measured 9930 26.3 (4.9) 44,6 (13.2) 65.0(10.0) 4662 (47) 2859 (29) 1985 4.5 (3.5,8.5) + 327 118 72 18 130 15
Multi-Ethnic Study of Atherosclerosis 98 USA General popln. measured 6792 28.3(5.5) 62.2(10.2) 75.0(10.0) 3205 (47) 1015 (15) 2001 8.6 (8.4,8.6) + 517 120 74 21 0 0
Multiple Risk Factor Intervention Trial 99 USA Popln. screening measured 3878 27.8(3.4) 46.6 (6.0) 56.0 (6.0) 3878 (100) 2387 (62) 1974 11.3(10.8,11.7) + 290 162 114 11 76 12
NHLBI Framingham Heart Study 100 USA General popln. measured 5198 25.6(42) 44.0(86) 73.0(11.0) 2332 (45) 2980 (57) 1950 33.5(21.5,39.5) -+ 3257 1398 844 249 820 0
NYU Women's Health Study 101 USA Occupational self-reported 14205 249 (4.6) 50.4 (8.7) 68.1(9.4) 0 (0) 2288 (18) 1986 19.0 (17.0, 20.0) + 1548 297 176 38 646 52
National Health and Nutrition 102 USA Census list measured 14383 256(5.1) 49.0(15.6) 74.0(11.0) 5805 (40) 5345 (37) 1972 185(13.5,19.5) + 4589 2293 1295 406 1035 384
Examination Survey |
National Health and Nutrition .
L 103 USA Census list measured 16423 26.8 (5.4) 52.3(18.3) 78.0(12.0) 7721 (47) 4374 (27) 1990 14.2(12.3,16.2) + 4853 2195 1266 370 1091 462
Examination Survey I11
National Health Interview Survey 104 USA Census list self-reported 316945 27(5.7) 47.5(17.5)  74.6 (14.4) 159950 (44) 80302 (22) 2002 2(3,8) + 35632 9213 7173 2040 8552 2069
Nurses' Health Study | 105 USA Occupational self-reported 119116 23.8 (4.2) 42.6(7.2) 69.0 (10.0) 0 (0) 39070 (33) 1976 28.6(28.5,28.9) + 23703 5394 2400 1361 10412 1718
Nurses' Health Study Il 106 USA Occupational self-reported 78095 245 (5.3) 36.0 (4.1) 48.7 (6.8) 0(0) 11490 (0) 1989 10.0 (6.0, 16.0) + 1793 181 71 44 813 45
Prostate, Lung, Colorectal and Ovarian o, USA Occupational self-reported 147070 273(49) 626(54) 717(6.2) 72195 (49) 15632 (11) 1997 9.0 (7.0,10.0) + 14682 4697 2178 691 5616 1291
(PLCO) Cancer Screening Trial
Physicians' Health Study | & II 108 USA Occupational self-reported 28860 25.1(3.0) 54.8(9.8) 72.5(8.6) 28860 (100) 2623 (9) 1982 21.0(7.0,23.0) + 4894 1488 651 296 1850 242
Puerto Rico Heart Health Program 109 USA Census list measured 9799 25.1(4.1) 54.4 (6.6) 65.0 (7.0) 9799 (100) 5175 (53) 1967 12.0(12.0,12.0) + 1728 840 376 186 382 56
Rancho Bernardo Study 110 USA Household listings measured 5439 245(3.4) 57.2(150) 79.0(9.0) 2490 (46) 1327 (24) 1972 18.5 (13.5,19.5) + 2172 1106 617 216 558 208
Seven Countries US 4 USA Occupational measured 2556 255(32) 49.4(58) 77.0(7.0) 2556 (100) 1507 (59) 1958 25.0 (16.0, 25.0) + 2128 698 420 95 298 55
Seventh-day Adventist Cohort Study 111 USA Census list self-reported 29961 24.6(4.3) 52.4(15.5) 72.8(9.9) 12251 (41) 1112 (4) 1976 12.0(10.0, 12.0) + 3850 1863 944 305 1054 256
Strong Heart Study 112 USA Tribal rolls measured 4313 30.8(6.1) 56.4(8.1) 66.0 (9.0) 1739 (40) 1418 (33) 1990 12.6 (10.0,13.6) + 1454 439 211 70 260 109
Tecumseh Study 113 USA General popln. measured 4426 25.8 (4.7) 47.1(12.1) 71.0(12.0) 2151 (49) 1968 (44) 1960 22.5(17.5,26.5) + 1617 898 489 167 375 114
gsr; Ratd'°'°g'° Technologists (URST) 114 USA Occupational self-reported 87144 257(50) 489(9.5) 63.7(11.8) 20129 (23) 11722 (14) 1995 6.0 (4.0,6.0) + 1556 447 231 66 661 111
ohor
Vitamins and Lifestyle (VITAL) Study 115 USA Popln. register self-reported 72885 274(52) 61.4(7.4) 70.0(7.2) 35710 (49) 6051 (8) 2001 6.0 (5.0, 6.0) ++ 3729 934 525 157 1754 324
g";”?” s Health Initiative (Observational ¢ USA General popln. measured 91933 272(57) 636(74) 61.0(8.0) 0(0) 5664 (6) 1996 12.0(8.4,13.8) -+ 12121 3342 1494 878 4528 0
udy
Women's Health Study 117 USA Occupational self-reported 38980 260(5.1) 546(7.0) 67.1(8.6) 0(0) 5091 (13) 1993 13.0 (12.0, 14.0) ++ 2061 355 61 85 802 99
Antihypertensive and Lipid-Lowering USA{Canada(Pu»ert R
> 118  oRico/USVirgin  Popln. register measured 41944 29.7(59) 66.8(7.6) 74.0(8.0) 22395 (53) 9186 (22) 1994 47(3.9,5.6) ++ 5713 2688 1044 467 1308 0
Treatment to Prevent Heart Attack Trial 1sland
slands
Subtotal (48 studies) 3932741 26.3 (4.6) 55.7 (9.3) 71.9 (8.9) 1533416 (39.0) 874335 (22.2) 1988* 15.6 (11.9, 16.5) 867889 351902 171631 64855 251422 66218

Notes are at the end of eTable 1, on page 10.
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Australia/New Zealand
45 and Up Study 119 Australia General popln. self-reported 244643 27 (4.9) 62 (11) 68.5 (10.7) 115004 (47) 17745 (7.3) 2008 5.9(5.7,6.3) + 16719 4427 2163 1039 6385 1173
:\bd"""”a' Aortic Aneurysm Screening 120 Australia Electoral roll measured 12190 269(3.7) 722(44) 76.0(5.0) 12190 (100) 1330 (11) 1997 32(27,36) + 973 359 239 60 399 68
rogram
::‘Sd”a"a" Diabetes, Obesity and Lifestyle Australia Census list measured 10823 27.0(50) 52.3(139) 78.0(11.0) 4868 (45) 1752 (17) 2000 12.6(12.2,13.1) + 1217 266 138 77 314 64
udy
Australian Longitudinal Study of Ageing 122 Australia Electoral roll measured 1487 26.1(4.1) 77.3(5.7) 84.0 (6.0) 772 (52) 115 (8) 1992 5.0(2.0,7.9) + 403 176 72 38 62 74
Busselton Health Study 123 Australia Electoral roll measured 6808 24.8(3.8) 46.6 (16.8) 78.0 (11.0) 3227 (47) 2116 (31) 1969 24.4(18.4,32.7) + 2526 1297 735 303 644 201
Dubbo Study of the Elderly 124 Australia Electoral roll measured 2785 26.0 (4.2) 69.1 (6.9) 80.0 (8.0) 1225 (44) 426 (15) 1989 14.1(8.3,14.5) + 1274 657 419 122 260 129
Health in Men Study 125 Australia Electoral roll measured 12190 269(3.7) 721(44) 81.0(5.0) 12190 (100) 1313 (11) 1997 12.6(8.3,13.3) + 5662 1930 1149 387 2047 478
National Heart Foundation Risk Factor Australia Electoral roll measured 9258 25.4(43) 43.4(135) 620(120) 4542 (49) 2230 (24) 1989 83(82,85) + 372 114 76 17 154 21
Prevalence Survey 1989
Newcastle Study 127 Australia Electoral roll measured 5924 26.7(4.5) 51.7(10.5) 65.0(8.0) 2948 (50) 1361 (23) 1988 8.9(3.5,143) + 514 203 137 33 215 31
Perth Risk Factors Survey 128 Australia Electoral roll measured 10218 25.2(3.9) 45.2(129) 69.0(12.0) 5288 (52) 2603 (25) 1982 145 (8.5,19.5) + 818 266 166 51 277 35
Melbourne Collaborative CohortStudy 129 ZAuﬁ”ad"/aE/New Electoral roll measured 41374 269(44) 554(87) 712(8.1) 16961 (41) 4663 (11) 1993 15.0(14.0,16.0) + 4771 900 514 200 1737 174
ealand/Europe
Fletcher Challenge Heart and Health Study 64 New Zealand Electoral roll measured 10336 26.4 (4.2) 44.2 (149) 69.0(16.0) 7449 (72) 2423 (24) 1993 5.8(5.4,6.2) + 366 168 112 23 134 21
Subtotal (12 studies) 368036 263(4.2) 55.6(103) 73.9(9.3) 186664 (50.7) 38077 (10.3) 1992-3* 8.0(7.1, 8.8) 35615 10763 5920 2350 12628 2469
East Asia
Anzhen 02 Cohort Study 127 China General popln. measured 4152 24.0 (3.3) 47.0 (8.2) 53.0(7.0) 2032 (49) 864 (21) 1992 3.0(3.0,3.0) + 19 2 1 1 0 0
Beijing Anzhen Cohort Study 127 China General popln. measured 8336 23.9(3.7) 53.7(12.7) 71.0(11.0) 3744 (45) 2377 (29) 1991 43(43,4.3) + 318 189 58 96 66 11
Beijing Aging Study 130 China General popln. measured 2052 233(39) 695(83) 77.0(8.0) 1015 (49) 611 (30) 1992 438(4.7,4.9) ++ 401 196 0 83 48 28
Capital Iron & Steel Company Study 131 China Occupational measured 5049 23.2(2.7) 45.3(7.9) 59.0 (9.0) 5049 (100) 3666 (74) 1980 12.5(12.5,13.5) + 324 104 12 64 104 0
gaE'tat' Iron & Steel Company Hospital 127 China Occupational measured 2165 247(35) 442(7.4)  49.0(8.0) 1064 (49) 591 (27) 1992 33(32,34) + 7 1 1 0 3 0
ohor
China H tensi Epidemiol
Folllr:)aw :s:'t:;ys"’" survey Epidemiology 3, China General popln. measured 142974 227(36) 558(106) 70.6(10.9) 70057 (49) 50040 (35) 1991 82(8.1,83) + 17275 8980 1241 3871 3901 801
China Prospective Study 133 China Popln. register measured 217628 217(27) 547(10.1) 69.3(10.2) 217628 (100) 145990 (67) 1991 14.1(9.2,14.2) + 48017 18810 3366 10305 9933 10198
East Beijing Cohort Study 127 China General popln. measured 1080 23.6(3.2) 43.2(149) 71.0(13.0) 524 (49) 320 (30) 1980 17.1(9.3,17.5) + 85 45 9 19 15 2
Fangshan Cohort Study 134 China Census list measured 2606 24.4(3.6) 47.3(10.0) 62.0(12.0) 871(33) 1018 (39) 1991 3.6(2.7,3.7) + 46 22 0 11 8 1
Huashan Study 127 China ce"sus/e:lecmra' measured 1852 23.4(34) 53.0(116) 66.0(11.0) 889 (48) 460 (25) 1992 2.8(27,3.0) + 26 12 3 6 4 1
rol
Nutrition Intervention Trials - Linxian 135 China General popln. measured 29433 22.0(2.5) 51.9(8.9) 69.5 (8.8) 13123 (45) 8839 (30) 1985 22.7(12.6,24.7) + 15918 NA NA NA NA NA
Seven Cities Cohort Study 127 China General popln. measured 10690 22.7 (3.6) 53.7(12.0) 70.0(10.0) 4877 (46) 3757 (35) 1987 2.7 (2.7,10.5) + 859 500 81 183 172 55
Shanghai Cohort Study 136 China General popln. self-reported 18066 22.2(3.0) 55.3(5.7) 69.3(7.0) 18074 (100) 9140 (51) 1988 18.0(16.1,18.7) + 4972 1748 449 1040 1984 520
Shanghai Men’s Health Study 137 China General popln. measured 61339 23.7(3.1) 55.3(9.7) 66.3(9.4) 61339 (100) 35981 (59) 2004 3.1(2.1,4.2) + 938 307 98 136 422 44
Shanghai Women'’s Health Study 138 China Popln. register measured 74828 24.0(3.4) 52.6 (9.1) 66.2 (8.4) 0 (0) 1778 (2) 1998 8.7(7.9,9.4) + 2882 815 175 450 1349 67
Six Chinese Cohorts Study 127 China Occupational measured 19328 212(26) 447(7.0) 55.0(8.0) 10311 (53) 8900 (46) 1983 9.0(8.1,9.1) + 912 287 27 120 380 46
Tianjin Study 139 China NA measured 9213 23.6(39) 54.4(11.9) 70.0(11.0) 4507 (49) 4692 (51) 1984 6.1(6.1,6.1) + 1158 634 85 287 295 97
Yunnan Tin Miner Cohort Study 140 China Occupational measured 6571 21.6(2.9) 55.8 (9.3) 66.0 (8.0) 6368 (97) 4439 (68) 1992 45(4.4,4.7) + 626 222 11 106 237 61
Guangzhou Occupational Cohort Study 141 Hong Kong Occupational measured 20537 22.6 (3.0) 42.4 (6.1) 54.0 (8.0) 14029 (68) 9907 (48) 1991 7.5(6.7,8.6) + 250 67 13 36 127 6
Hong Kong Study 142 Hong Kong Health l'f‘i“'ance measured 2520 222(37) 769(52) 81.0(6.0) 1107 (44) 488 (19) 1991 2.5(15,33) + 433 141 55 54 104 120
is
Aito Town Study 127 Japan General popln. measured 1708 22.6 (3.0) 51.0(9.1) 69.0 (9.0) 740 (43) 320 (28) 1981 15.2(15.0,16.4) + 179 57 14 25 62 14

Notes are at the end of eTable 1, on page 10.
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Study Ref Country Population source Weight & height Total Mean (SD)  Mean (SD)  Mean (SD) No (%) No (%) Median Median (IQR) Death Number of deaths
assessment participants BMI age at survey age at males current baseline follow-up ascertain ° > >
death smokers survey time ment % % o a % E % %
year 2 “5" 3 <] H 5 ]
z8 & o ]
o«
Akabane Study 127 Japan General popln. measured 1832 22.5(3.0) 54.4(7.8) 68.0 (8.0) 812 (44) 512 (28) 1985 11.0 (10.7,12.6) + 135 34 6 12 57
Civil Service Workers Study 143 Japan Occupational measured 9312 22.5(2.7) 46.7 (4.6) 52.0 (4.0) 6228 (67) 3500 (38) 1991 6.7 (6.6,6.8) NA 98 12 1 2 60
Funagata Study 144 Japan General popln. measured 2757 23.7(3.2) 56.6 (11.5) 75.0(10.0) 1216 (44) 331(29) 1991 11.2(7.3,12.0) + 243 76 27 43 105 22
Hisayama Study 145 Japan Popln. screening measured 1514 21.6(2.7) 55.9(10.9) 75.0(10.0) 665 (44) 652 (43) 1961 24.6(12.6,25.1) + 781 289 50 172 190 156
Ibaraki Prefectural Health Study 146 Japan General popln. measured 97526 23.5(3.1) 58.8(10.4) 75.0(8.5) 33322 (34) 19859 (20) 1993 12.3(12.1,12.5) + 10955 NA NA NA NA NA
lkawa, Kyowa, Noichi Study 147 Japan Popln. screening measured 2148 23.6(3.2) 52.2 (8.4) 69.0 (9.0) 951 (44) 682 (32) 1976 16.5 (15.5, 18.5) + 340 120 11 58 103 24
Japan Collaborative Cohort Study 148 Japan General popln. self-reported 86520 22.8 (3.0) 57.6 (10.0) 74.1(9.4) 36205 (42) 20694 (24) 1989 14.3 (10.4,15.0) + 12820 3964 803 1833 4853 1443
Japan Public Health Center-based 149 Japan Residential self-reported 42754 236(30) 496(59) 616 (7.0) 20457 (48) 12124 (28) 1990 15.6 (15.4,15.9) + 3391 882 188 399 1501 201
Prospective Study 1 registry
Japan Public Health Center-based 149 Japan Residential self-reported 55669 235(3.1) 542(88) 67.1(83) 26402 (47) 15312 (28) 1993 12.8(11.9,12.9) + 5346 1321 337 543 2418 456
Prospective Study 2 registry
Japan Railways 150 Japan Occupational measured 54954 22.7 (2.8) 42.8 (7.5) 53.0(5.0) 54954 (100) 27228 (50) 1976 8.5(4.5,10.5) + 1367 514 122 224 500 33
Konan Health and Nutrition Study 127 Japan General popln. measured 1188 21.9(3.0) 51.6 (15.7) 74.0(13.0) 532 (45) 359 (30) 1991 6.4 (4.4,84) + 76 23 2 11 25 9
Kyowa Study 147 Japan Popln. screening measured 4189 23.5(3.2) 53.9(8.5) 67.0 (8.0) 1816 (43) 1386 (33) 1983 10.5 (8.5, 11.5) + 284 77 17 33 118 23
Life Span Study Cohort 151 Japan General popln. self-reported 49245 220(34) 520(13.4) 78.4(11.4) 19607 (40) 19224 (39) 1969 21.9(11.0,32.2) + 25315 9317 1924 4246 7200 3313
Miyagi Cohort 152 Japan Res'd_e't‘"a' self-reported 44845 236(30) 519(7.5) 64.7(7.6) 21497 (48) 14445 (32) 1990 13.6 (13.6,13.6) + 3435 624 156 272 1279 141
registry
Miyama Cohort Study 153 Japan Popln. register measured 1031 22.1(2.9) 60.4 (9.5) 72.0 (8.0) 461 (45) 305 (30) 1989 6.6(6.1,6.7) + 79 18 2 6 34 5
Noichi Study 147 Japan Popln. screening measured 2226 22.9(3.2) 53.8(9.2) 71.0(9.0) 828 (37) 581 (26) 1976 16.5(14.5,18.5) + 372 146 20 60 116 27
Ohasama Study 154 Japan General popln. measured 3081 23.6(3.2) 57.2(12.2) 71.0(12.0) 1213 (39) 677 (22) 1990 5.5(4.5,5.5) + 110 40 12 16 39 9
Ohsaki National Health Insurance Cohort o Japan Health insurance oi¢ reported 235(32)  601(102) 73.9(90) 22971 (48) 13621 (29) 1995 120(98,120)  +
Study list 47614 6863 2107 467 984 2343 830
Osaka Study 156 Japan Popln. register measured 12601 23.0(2.8) 525(9.7) 74.0(11.0) 8588 (68) 4860 (39) 1992 10.2 (6.5, 16.2) ++ 721 145 18 38 234 74
Oyabe study 157 Japan Popln. screening measured 5150 23.0(2.9) 56.9(11.2) 75.0(10.0) 1608 (31) 988 (19) 1988 10.4 (10.3,10.5) + 470 130 28 68 187 49
Saitama Cohort Study 158 Japan General popln. measured 3598 22.4(2.9) 54.5(11.8) 72.0(10.0) 1363 (38) 1024 (29) 1987 11.0(9.0,12.0) + 360 118 24 54 144 38
Seven Countries Japan 4 Japan General popln. measured 960 22.0(2.4) 49.8 (5.7) 67.0 (8.0) 960 (100) 700 (73) 1958 24.5(16.5,24.5) + 444 154 34 97 148 36
Shibata Cohort Study 159 Japan General popln. measured 2328 22.4(3.0) 56.7 (11.1) 76.0(10.0) 984 (42) 770 (33) 1977 20.0(12.6,20.0) + 816 337 65 203 206 94
Shigaraki Town Study 160 Japan General popln. measured 3728 22.5(3.1) 57.1(13.9) 76.0 (8.0) 1516 (41) 1063 (29) 1993 4.4(2.4,5.4) + 113 28 3 12 55 8
Shirakawa Study 127 Japan General popln. measured 4637 215(2.8) 48.0(123) 67.0(10.0) 2121 (46) 1617 (35) 1977 17.5(15.5,18.5) + 461 163 a4 72 164 32
Tanno - Soubetsu Study 161 Japan General popln. measured 1983 23.6(3.2) 51.1(6.9) 66.0 (8.0) 930 (47) 764 (39) 1977 16.4 (16.4,17.4) NA 255 73 20 33 90 0
Resi ial
Three Prefecture Study Aichi 162 Japan er::,irt]:la self-reported 32015 22.1(2.9) 56.0(11.1) 75.6(11.1) 15203 (47) 10099 (32) 1985 15.2(7.7,15.5) + 5623 1947 372 779 1903 621
istry
Three Prefecture Study Miyagi 162 Japan Res'd_e:t'al self-reported 29414 233(34) 56.7(11.0) 75.6(10.9) 13260 (45) 6541 (22) 1984 15.0 (8.0, 15.0) + 5789 2262 442 1097 1752 586
registry
Toyama Study 163 Japan Occupational measured 4524 23.1(3.0) 45.6 (6.6) 73.0 (11.0) 2907 (64) 1751 (39) 1996 12.7 (12.7,12.8) + 97 16 6 3 29 1
Singapore Chinese Health Study 164 Singapore Household listings  self-reported 63075 23.1(3.2) 56.5 (8.0) 69.8 (8.2) 27872 (44) 12277 (19) 1994 12.4 (9.8,13.8) + 10629 3689 2095 1017 3888 1478
Singapore Thyroid and Heart Study 165 Singapore Census list measured 2304 23.6(4.3) 40.7 (13.4)  66.0 (11.0) 1175 (51) 507 (22) 1984 14.6 (12.7,15.5) + 166 58 30 21 35 16
Singapore National Health Survey 1992 166 Singapore General popln. measured 3293 23.3(4.1) 39.2(12.5) 57.0(13.0) 1589 (48) 604 (18) 1992 6.2 (6.2,6.3) + 71 33 22 6 22 2
Korean Cancer Prevention Study 167 SouthKorea  ealth l',"st“'ance measured 1087380 23.4(28) 50.0(104) 708(111) 672475 (62) 404324 (37) 1992 180(17.3,190)  + 167893 40382 9063 21835 60919 10163
is
Korean Medical Insurance Corporation Health insurance
Stud 168 South Korea list measured 183368 23.0(2.5) 44.1(6.7) 51.0 (7.0) 115547 (63) 61588 (38) 1992 4.0(4.0,4.0) + 2908 490 114 256 1232 54
udy is
Korean Multi-center Cancer Cohort Study 169 South Korea Popln. screening measured 15991 23.7(3.2) 55.6(12.2) 71.1(10.2) 6342 (40) 4110 (26) 1998 6.6 (3.5,9.3) + 1293 330 74 183 385 94
Health insurance
Seoul Male Cancer Cohort 170 South Korea int self-reported 13951 23.4(23) 492(52) 60.8(6.4) 13951 (100) 6926 (50) 1992 15.1(14.9,15.1) + 844 151 54 64 447 26
is

Notes are at the end of eTable 1, on page 10.



eTable 1 (continued)

Study Ref Country Population source Weight & height Total Mean (SD) Mean (SD)  Mean (SD) No (%) No (%) Median Median (IQR) Death Number of deaths
assessment participants BMI age at survey age at males current baseline follow-up ascertain o > >
death smokers survey time ment 3 % a a £ g g ﬁ
g e > I ° 2 =g
year = 5 o o = ] (-]
< E @ © F
5
Cardiovascular Disease Risk Factors Two- .
A 171 Taiwan General popln. measured 5005 23.8(3.5) 482 (15.1) 73.8(11.9) 2208 (44) 1116 (22) 1991 15.7 (14.9,16.7) + 823 218 49 117 225 82
Township Study
i""_‘m;‘”'ty'base“ Cancer Screening 172 Taiwan General popln. measured 23716 240(34) 473(100) 643 (9.4) 11939 (50) 6002 (25) 1991  15.9(155,16.3) + 2748 558 158 258 1033 162
rojec
The Kinmen Neurological Disorders .
s 173 Taiwan General popln. measured 1262 23.4(34) 627(9.2) 77.0(10.0) 669 (53) 353 (30) 1994 29(2.8,2.9) + 83 34 8 9 30 6
urvey
iLec_tI”CZ';eze'a"”g Authority of 174 Thailand Occupational measured 3490 231(31) 430(51) 53.0(6.0) 2697 (77) 1509 (43) 1985  11.4(11.4,11.4) + 164 51 28 16 43 0
ailand Study
Subtotal (61 studies) 2654305 23.0 (3.1) 52.4(9.6) 67.8(9.2) 1593389 (60.0) 975163 (36.7) 1990* 13.9(12.2,14.8) 370426 104070 22595 52045 113326 32393
South Asia
Health Effects of Ar ic Longitudinal
Ste:d; ects of Arsenic Longitudina 175 Bangladesh General popln. measured 11062 199(3.1) 371(99) 516(110) 4798 (43) 3189 (29) 2001 6.7(62,7.1) -+ 351 93 30 39 59 23
Mumbai Cohort Study 176 India Electoral roll measured 143111 22.5 (4.0) 50.6 (11.0) 65.0(12.0) 85576 (60) 21862 (15) 1993 5.7(5.2,6.1) + 11916 3796 2103 762 747 1061
Trivandrum Oral Cancer Screening Trial 177 India General popln. measured 126055 22.0(3.9) 49.3(12.2) 67.3(12.2) 48668 (39) 27597 (22) 1997 8.2 (5.8,9.2) + 9983 3829 2454 1190 1216 1140
Subtotal (3 studies) 280228 215(3.7) 457 (11.0) 61.3(11.8) 139042 (50) 52648 (19) 1997* 6.9 (5.5,7.5) 22250 7718 4587 1991 2022 2224
TOTAL (239 studies) 10625411 25.2(3.9) 53.1(8.9) 68.5 (8.6) 4588709 (43.2) 2752921 (26) 1989* 13.7 (11.4,14.7) 1601786 574740 258996 142671 502004 123280

Data are for participants with BMI =15 or <60kg/m?, or with a baseline age =20 or <89 years.

Inverse probability sampling weights were used to account for the complex survey study design of the National Health and Nutrition Examination Survey I and III and the National Health
Interview Survey.

Ref = reference number in the list of references in eAppendix 5.

NA: Not available.

Death ascertainment method: +, Death certificate only; ++, Death certificate supplemented by medical record.

** EPIC participants were recruited from the general population of their respective countries, with the following exceptions: the French cohort was occupational; the Italian and Spanish
studies included members of blood donor associations and the general population; the Utrecht (the Netherlands) and Florence (Italy) studies were from population screening; the Oxford UK

study included many vegetarians, vegans, and low meat eaters; and the studies in France, Norway, Naples (Italy) and Utrecht (the Netherlands) included only women.

tTAnalysis omitted data on 2961 participants from two studies that each recorded fewer than 10 deaths, so a total of 12 deaths were omitted from the Capital Iron & Steel Company
Hospital Cohort and the Risk Factors and Life Expectancy Pooling Project (GREPCO).

* For subtotals and for the total (all studies), the table gives the median of the study-specific median baseline survey year; for all 239 studies this is 1989 (IQR 1980-1993)
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eTable 2: Chronic diseases recorded in each participating study at baseline examination

Other vascular

Respiratory

Study Ref Country Heart disease Stroke N Cancer N
disease diseases

Europe

Vorarlberg Health Monitoring and Promotion Programme 1 Austria

Belgian Inter-university Research on Nutrition and Health 2 Belgium v

Flemish Study on Environment Genes and Health (FLEMENGHO) 3 Belgium

Seven Countries Croatia 4 Croatia (4

Copenhagen City Heart Study 5 Denmark v v

Research Centre for Prevention and Health (Glostrup Population

Studies) 6 Denmark v

Finnish Mobile Clinic Survey 7 Finland v

Finrisk Cohort 1977 8 Finland (4 (4

Finrisk Cohort 1982 8 Finland v (4

Finrisk Cohort 1987 8 Finland (4 v

Finrisk Cohort 1992 8 Finland v v (%4

Finrisk Cohort 1997 8 Finland v (4 (4

Helsinki Aging Study 9 Finland v

Helsinki Businessmen Study 10 Finland v

Kuopio Ischaemic Heart Disease Study 11 Finland v v (4 v v

North Karelia Project 12 Finland v v v

Seven Countries Finland 4 Finland (4 (4

Centre d'Investigations Preventives et Cliniques (IPC) Paris 13 France v

Data from an Epidemiological Study on the Insulin Resistance

Syndrome 14 France v v v

Paris Prospective Study | 15 France v v

Prospective Epidemiological Study of Myocardial Infarction 16 France / NI v v v v v

Epidemiologische Studie zu Chancen der Verhiitung 17 Germany v v v

Gottingen Risk Incidence and Prevalence Study 18 Germany v v v

MONICA/KORA Augsburg Survey 1 19 Germany v v

MONICA/KORA Augsburg Survey 2 19 Germany v v

MONICA/KORA Augsburg Survey 3 19 Germany v v

Prospective Cardiovascular Miinster Study 20 Germany v v

Study of Health in Pomerania 21 Germany v v v v

Waurttemberg Construction Workers Cohort 22 Germany v v

ATTICA Study 23 Greece

Seven Countries Greece 4 Greece v (4

Reykjavik Study 24 Iceland v v (4 v

Bezafibrate Infarction Prevention Registry Study 25 Israel v v v

Israeli Ischaemic Heart Disease Study 26 Israel v

Glucose Intolerance Obesity and Hypertension Study 27 Israel v v

Bruneck Study 28 Italy v v v

Cardiovascular Study in the Elderly 29 Italy v v (4 v

Occupational Groups (OG), Rome 30 Italy v v

Progetto CUORE (ATENA) 31 Italy v v

Progetto CUORE (EMOFRI) 31 Italy v v

Progetto CUORE (MATISS83) 31 Italy v v (%4

Progetto CUORE (MATISS87) 31 Italy v (4 (4

Progetto CUORE (MATISS93) 31 Italy v v v

Progetto CUORE (MONFRI86) 31 Italy v v

Progetto CUORE (MONFRI89) 31 Italy v v

Progetto CUORE (MONFRI94) 31 Italy v v

Risk Factors and Life Expectancy Pooling Project (ATS_SAR) 32 Italy v v

Risk Factors and Life Expectancy Pooling Project (DISCO) 32 Italy v v

Risk Factors and Life Expectancy Pooling Project (GREPCO) 32 Italy v v

Risk Factors and Life Expectancy Pooling Project (GUBBIO) 32 Italy

Risk Factors and Life Expectancy Pooling Project (MICOL) 32 Italy v v

Risk Factors and Life Expectancy Pooling Project (MONICA) 32 Italy

Risk Factors and Life Expectancy Pooling Project (NFR) 32 Italy v v

Risk Factors and Life Expectancy Pooling Project (OB43) 32 Italy v v

Risk Factors and Life Expectancy Pooling Project (RF2) 32 Italy v v

Seven Countries Italy 4 Italy v v

Vicenza Thrombophilia and Athrosclerosis Project 33 Italy v v (4

Consultation Bureau Project 34 Netherlands v v

Hoorn Study 35 Netherlands v v v

Longitudinal Aging Study Amsterdam 36 Netherlands v v v

Ref = reference number in the list of references in eAppendix 5.
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eTable 2 (continued)

Other vascular

Respiratory

Study Ref Country Heart disease Stroke N Cancer B
disease diseases

Monitoring of CVD Risk Factors Project 37 Netherlands v v (4

Prevention of Renal and Vascular End Stage Disease Study 38 Netherlands v v v

Seven Countries Netherlands 4 Netherlands (4 (4

The Rotterdam Study 39 Netherlands v v (4

The Rotterdam Study |1 39 Netherlands v v v

The Rotterdam Study IIl 39 Netherlands v v (4

Cohort of Norway (FINNMARK) 40 Norway v v

Cohort of Norway (HUBRO) 40 Norway v v

Cohort of Norway (OPPHED) 40 Norway v v

Cohort of Norway (OSLO2) 40 Norway v v

Cohort of Norway (TROMS) 40 Norway v v

Norwegian Counties Study (NCS1) 41 Norway v v

Norwegian Counties Study (NCS2) 41 Norway v v

Norwegian Counties Study (NCS3) 41 Norway v (4

Oslo Study 42 Norway v v

Tromsg Study 43 Norway v v (4

Edinburgh Artery Study 44 Scotland v v v
Scotland/Ireland/Net

Prospective Study of Pravastatin in the Elderly at Risk 45 herland v v v

Seven Countries Serbia 4 Serbia v (4

Diet and Risk of Cardiovascular Disease in Spain 46 Spain v v

Zaragoza study 47 Spain

Apolipoprotein Related Mortality Risk Study 48 Sweden v v (4 v

Cohort of Swedish Men 49 Sweden v (4

Goteborg 1913 Study 50 Sweden v (4

Goteborg 1933 Study 50 Sweden v v

Goteborg 1943 Study 50 Sweden v v

MONICA Géteborg Study 19 Sweden v v

Malmé Prevention Project 51 Sweden v v v

Prospective Study of Women in Gothenburg 52 Sweden v v v

Swedish Mammography Cohort 53 Sweden v v

Uppsala Longitudinal Study of Adult Men 54 Sweden v v v (%4

Women's Lifestyle and Health Study 55 Sweden v v

Turkish Adult Risk Factor Study 56 Turkey v v v

British Regional Heart Study 57 UK v v

British Union Provident Association Study 58 UK v v (4

British Women's Heart and Health Study 59 UK v (4 v

Caerphilly Prospective Study 60 UK v v

Hertfordshire Cohort Study 61 UK v v

Lower Extremity Arterial Disease Event Reduction Trial 62 UK v v

Midspan Family Study 63 UK v v

The Million Women Study 64 UK v v v v (4

MRC Study of Older People 65 UK v v v

Midspan Collaborative Study 66 UK v

Northwick Park Heart Study | 66 UK v v

Northwick Park Heart Study Il 67 UK v v

Renfew and Paisley Study 68 UK (4 (4

Scottish Heart Health Study 60 UK v v (4

Speedwell Study 69 UK v v

Thrombosis Prevention Trial 70 UK

UK Biobank 71 UK v v v (4 (4

United Kingdom Heart Disease Prevention Project 72 UK v v

West of Scotland Coronary Prevention Study 73 UK v

Whitehall | Study 74 UK v v

Whitehall 1l Study 75 UK v v

European Prospective Investigation into Cancer and Nutrition 76 Europe (4 (4 (4

North America

Nova Scotia Health Survey 77 Canada v v (4 v

Quebec Cardiovascular Study 78 Canada v v v (%4

Agricultural Health Study 79 USA v v

Air Force/Texas Coronary Atherosclerosis Prevention Study 80 USA v v

NIH-AARP Diet and Health 81 USA [4 v

Ref = reference number in the list of references in eAppendix 5.
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eTable 2 (continued)

Other vascular

Respiratory

Study Ref Country Heart disease Stroke . Cancer h
disease diseases
Atherosclerosis Risk in Communities Study 82 USA v v (4 v v
Breast Cancer Detection Demonstration Project 83 USA v v
CLUE Il 84 USA (%4
California Teachers Study 85 USA v v
Cancer Prevention Study | 86 USA v v v v
Cancer Prevention Study Il 86 USA v v v v
Cardiovascular Health Study (CHS1) 87 USA v v (4
Cardiovascular Health Study (CHS2) 87 USA v v v
Charleston Heart Study 88 USA v v v
Chicago Heart Association Detection Project In Industry 89 USA
Established Populations for the Epidemiologic Studies of the Elderly -
East Boston 90 USA (4 v v v
Established Populations for the Epidemiologic Studies of the Elderly -
lowa 90 USA v (4 v (4
Established Populations for the Epidemiologic Studies of the Elderly -
New Haven 90 USA (4 (4 v (4
Established Populations for the Epidemiologic Studies of the Elderly -
North Carolina 90 USA v (4 v v
Framingham Offspring Study 91 USA
Health Professionals Follow-up Study 92 USA v v
Honolulu Heart Program 93 USA v v
lowa Women's Health Study 94 USA v v
Lipid Research Clinics Follow-up Study 95 USA v
Minnesota Heart Health Project 96 USA v v
Minnesota Heart Survey 97 USA v v
Multi-Ethnic Study of Atherosclerosis 98 USA v v (4
Multiple Risk Factor Intervention Trial 99 USA v v v
NHLBI Framingham Heart Study 100 USA v (4
NYU Women's Health Study 101 USA v v
National Health and Nutrition Examination Survey | 102 USA v v
National Health and Nutrition Examination Survey IlI 103 USA v v (4 v
National Health Interview Survey 104 USA v v v
Nurses' Health Study | 105 USA v
Nurses' Health Study II 106 USA v v (4 v (4
Prostate, Lung, Colorectal and Ovarian (PLCO) Cancer Screening Trial 107 USA v v
Physicians' Health Study I & Il 108 USA v v
Puerto Rico Heart Health Program 109 USA v v (4
Rancho Bernardo Study 110 USA v v
Seven Countries US 4 USA v v
Seventh-day Adventist Cohort Study 111 USA v v
Strong Heart Study 112 USA v v
Tecumseh Study 113 USA v
U.S. Radiologic Technologists (URST) Cohort 114 USA v v
Vitamins and Lifestyle (VITAL) Study 115 USA v (%4
Women's Health Initiative (Oberservational Study) 116 USA v v (4
Women's Health Study 117 USA v v
USA/Canada/Puerto
Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Rico/US Virgin
Attack Trial 118 Islands v v v
Australia/New Zealand
45 and Up Study 119 Australia v v v
Abdominal Aortic Aneurysm Screening Program 120 Australia v v
Australian Diabetes, Obesity and Lifestyle Study 121 Australia v v (4
Australian Longitudinal Study of Ageing 122 Australia v v
Busselton Health Study 123 Australia v v
Dubbo Study of the Elderly 124 Australia v v (4 v
Health in Men Study 125 Australia v v v
National Heart Foundation Risk Factor Prevalence Survey 1989 126 Australia v v
Newcastle Study 127 Australia v v
Perth Risk Factors Survey 128 Australia v v
Australia/New
Melbourne Collaborative Cohort Study 129 Zealand/Europe v
Fletcher Challenge Heart and Health Study 64 New Zealand v v
East Asia
Anzhen 02 Cohort Study 127 China
Beijing Anzhen Cohort Study 127 China v v
Beijing Aging Study 130 China v v
Capital Iron & Steel Company Study 131 China v v
Capital Iron & Steel Company Hospital Cohort 127 China v v
China Hypertension Survey Epidemiology Follow-up Study 132 China v (4 v
China Prospective Study 133 China v v v v
East Beijing Cohort Study 127 China 4 4

Ref = reference number in the list of references in eAppendix 5.
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eTable 2 (continued)

Study

Ref

Country

Heart disease

Stroke

Other vascular

Cancer

Respiratory

disease diseases
Fangshan Cohort Study 134 China v v
Huashan Study 127 China v v
Nutrition Intervention Trials - Linxian 135 China (4 v v
Seven Cities Cohorts Study 127 China v v
Shanghai Cohort Study 136 China
Shanghai Men’s Health Study 137 China v v v
Shanghai Women'’s Health Study 138 China v v v (4
Six Chinese Cohorts Study 127 China
Tianjin Study 139 China v v
Yunnan Tin Miner Cohort Study 140 China
Guangzhou Occupational Cohort study 141 Hong Kong
Hong Kong Study 142 Hong Kong v v
Aito Town Study 127 Japan v v
Akabane Study 127 Japan v v
Civil Service Workers Study 143 Japan v v
Funagata Study 144 Japan
Hisayama Study 145 Japan v
Ibaraki Prefectural Health Study 146 Japan v v v
lkawa, Kyowa, Noichi Study 147 Japan v v
Japan Collaborative Cohort Study 148 Japan v v v v
Japan Public Health Center—based Prospective Study 1 149 Japan v v v v
Japan Public Health Center-based Prospective Study 2 149 Japan v v v v
Japan Railways 150 Japan
Konan Health and Nutrition Study 127 Japan v v
Kyowa Study 147 Japan v v
Life Span Study Cohort 151 Japan
Miyagi Cohort 152 Japan v v v v
Miyama Cohort Study 153 Japan v v
Noichi Study 147 Japan v v
Ohasama Study 154 Japan v v
Ohsaki National Health Insurance Cohort Study 155 Japan v v v (%4
Osaka Study 156 Japan v v
Oyabe study 157 Japan v
Saitama Cohort Study 158 Japan v v
Seven Countries Japan 4 Japan v v
Shibata Cohort Study 159 Japan v v
Shigaraki Town Study 160 Japan v v
Shirakawa Study 127 Japan v v
Tanno - Soubetsu Study 161 Japan
Three Prefecture Study Aichi 162 Japan v v v (4
Three Prefecture Study Miyagi 162 Japan v v v v
Toyama Study 163 Japan
Singapore Chinese Health Study 164 Singapore v v v v
Singapore Thyroid and Heart Study 165 Singapore v v
Singapore National Health Survey 1992 166 Singapore v v
Korean Cancer Prevention Study 167 South Korea v v v v
Korean Medical Insurance Corporation Study 168 South Korea
Korean Multi-center Cancer Cohort Study 169 South Korea v (4 v
Seoul Male Cancer Cohort 170 South Korea v v v
Cardiovascular Disease Risk Factors Two-Township Study 171 Taiwan v v v
Community-based Cancer Screening Project 172 Taiwan v v v v
The Kinmen Neurological Disorders Survey 173 Taiwan (4 v
Electrical Generating Authority of Thailand Study 174 Thailand
South Asia
Health Effects of Arsenic Longitudinal Study 175 Bangladesh v v v
Mumbai Cohort Study 176 India
Trivandrum Oral Cancer Screening Trial 177 India v v v v

Ref = reference number in the list of references in eAppendix 5.

14



eTable 3: Mortality outcomes and their International Classification of Diseases codes

ICD version

ICD-8 ICD-9 ICD-10
Cardiovascular disease 390-458, 795 390-459, 798 100-199, R96
Coronary heart disease 410-414 410-414 120-125
Stroke 430-438 430-438 160-169
Neoplastic disease 140-239 140-239 C00-C97, D00-D48
Respiratory disease 460-519 460-519 J00-J99
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eTable 4: Six WHO BMI groups vs all-cause mortality, by successively stricter inclusion criteria, in all 237 studies
~ oS . . . . . .
v = 8 Underweight Normal weight Overweight Obesity Grade | Obesity Grade Il Obesity Grade Il
T ® &3 =6 No of (BMI 15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)
88 _ @98 c £ Noof - No of
835 560 53 © Y ) partici-
K- .ED g% B § studies pants deaths No of No of No of No of No of No of
2 § i 4 2 s é o deaths HR (95% Cl) deaths HR (95% Cl) deaths HR (95% Cl) deaths HR (95% ClI) deaths HR (95% ClI) deaths HR (95% Cl)
55 285 53 &8
All Studies
237 10,622,450 1,601,774 68,455 1.82(1.74, 1.91) 810,838 1.00 (0.98, 1.02) 526,098 0.95(0.94, 0.97) 144,871 1.17 (1.16, 1.18) 36,113 1.49 (1.47, 1.51) 15,399 1.95 (1.90, 2.01)
v 236 9,104,247 1,210,250 52,789 1.81(1.72, 1.91) 631,488 1.00 (0.98, 1.02) 388,781 0.95 (0.95, 0.96) 102,315 1.18 (1.16, 1.20) 24,556 1.52(1.48, 1.55) 10,321 2.05 (1.98, 2.13)
v v 234 8,801,617 1,185,728 51,170 1.70(1.61, 1.80) 618,881 1.00 (0.98, 1.02) 381,617 0.99 (0.98, 1.00) 100,113 1.25(1.23,1.27) 23,945 1.63 (1.59, 1.66) 10,002 2.24(2.15,2.33)
v v v 213 7,805,434 949,010 33,817 1.60 (1.51, 1.70) 496,310 1.00 (0.98, 1.02) 312,450 1.03 (1.01, 1.04) 80,037 1.31(1.29, 1.33) 18,737 1.70 (1.67, 1.74) 7,659 2.36(2.27, 2.45)
v v 215 4,425,240 481,928 20,091 1.53(1.45, 1.60) 241,359 1.00 (0.98, 1.02) 158,243 1.07 (1.07, 1.08) 45,802 1.38(1.36, 1.41) 11,504 1.81(1.76, 1.87) 4,929 2.54(2.41,2.67)
v v v 189 3,951,455 385,879 12,726 1.47 (1.39, 1.55) 192,523 1.00 (0.98, 1.02) 130,293 1.11(1.10, 1.11) 37,318 1.44 (1.41, 1.47) 9,179 1.92 (1.86, 1.98) 3,840 2.71(2.55, 2.86)
Europe
114 3,389,305 305,601 5,823 2.14(1.98, 2.31) 127,353 1.00 (0.98, 1.02) 117,996 0.95 (0.94, 0.95) 39,533 1.15(1.13, 1.18) 10,674 1.49 (1.45, 1.54) 4,222 2.06 (1.98, 2.14)
v 113 2,924,772 241,415 4,464 2.14(1.98, 2.31) 103,986 1.00 (0.98, 1.02) 92,812 0.95 (0.95, 0.95) 29,564 1.16(1.13,1.18) 7,664 1.49 (1.45,1.54) 2,925 2.11(2.02,2.21)
v v 112 2,773,056 231,023 4,279 1.92 (1.79, 2.07) 99,750 1.00 (0.98, 1.02) 88,891 1.00 (0.99, 1.00) 28,132 1.24(1.21, 1.26) 7,262 1.64 (1.58, 1.69) 2,709 2.35(2.24, 2.47)
v v v 105 2,507,123 184,323 3,120 1.75(1.62, 1.90) 80,225 1.00 (0.98, 1.02) 71,068 1.03(1.03, 1.03) 22,097 1.29(1.26, 1.32) 5,652 1.73(1.66, 1.79) 2,161 2.56 (2.42,2.70)
v v 98 1,245,060 70,865 910 1.72(1.59, 1.86) 27,912 1.00(0.97, 1.03) 27,216 1.09 (1.09, 1.10) 10,488 1.43(1.38, 1.49) 3,125 1.90 (1.80, 2.01) 1,214 2.81(2.63,3.01)
v v v 89 1,135,600 56,477 675 1.69 (1.56, 1.85) 22,235 1.00 (0.96, 1.04) 21,785 1.12(1.11, 1.13) 8,386 1.51 (1.45, 1.56) 2,424 2.01(1.87,2.17) 972 3.00 (2.80, 3.22)
North America
48 3,932,741 867,889 20,982 1.80(1.69, 1.92) 397,766 1.00(0.97, 1.03) 322,182 0.96 (0.95, 0.97) 93,096 1.16 (1.14, 1.19) 23,410 1.46(1.42,1.51) 10,453 1.95 (1.85, 2.07)
v 48 3,114,974 594,278 12,348 1.75(1.63, 1.88) 272,770 1.00(0.97, 1.03) 223,187 0.97 (0.96, 0.98) 63,550 1.18(1.15,1.21) 15,521 1.49 (1.43,1.55) 6,902 2.05(1.92, 2.19)
v v 47 3,083,899 590,668 12,281 1.59 (1.49, 1.70) 271,427 1.00 (0.98, 1.02) 221,752 1.01(1.01, 1.02) 63,028 1.26 (1.23,1.29) 15,354 1.60(1.53, 1.67) 6,826 2.22(2.07, 2.38)
v v v 45 2,789,678 496,720 9,456 1.50(1.42, 1.59) 230,905 1.00 (0.98, 1.02) 187,109 1.04 (1.03, 1.05) 51,771 1.32(1.28,1.35) 12,254 1.72(1.65, 1.80) 5,225 2.39(2.23,2.55)
v v 43 1,563,123 258,393 5,029 1.46 (1.37,1.57) 116,307 1.00(0.97, 1.03) 95,761 1.08 (1.06, 1.09) 30,185 1.36 (1.31, 1.40) 7,664 1.83(1.73,1.94) 3,447 2.46(2.27, 2.66)
v \ v 40 1,415,087 219,922 3,846 1.44 (1.33, 1.55) 99,792 1.00 (0.97, 1.03) 81,935 1.10(1.08, 1.12) 25,348 1.40 (1.35, 1.44) 6,299 1.96 (1.84, 2.08) 2,702 2.64 (2.41, 2.88)
Australia / NZ
12 368,036 35,615 821 2.05(1.80, 2.33) 13,535 1.00(0.97, 1.03) 14,301 0.90 (0.87,0.92) 5,139 1.04(0.99, 1.10) 1,353 1.43(1.35,1.53) 466 2.02(1.84,2.23)
v 12 289,343 20,814 441 1.99 (1.76, 2.25) 7,919 1.00 (0.97, 1.04) 8,410 0.90 (0.86, 0.93) 3,004 1.04 (0.97,1.11) 782 1.45(1.33,1.57) 258 2.00 (1.76, 2.29)
v v 12 280,326 20,193 416 1.81(1.58, 2.07) 7,623 1.00(0.97, 1.04) 8,182 0.94 (0.88, 0.99) 2,951 1.09(1.01, 1.17) 767 1.52(1.39, 1.68) 254 2.10(1.85, 2.39)
v v v 11 260,710 11,655 163 1.55(1.33, 1.82) 4,218 1.00 (0.94, 1.07) 4,930 0.98 (0.94, 1.02) 1,774 1.19 (1.14, 1.25) 453 1.73 (1.51, 1.97) 117 1.85 (1.46, 2.33)
v v 12 157,904 8,169 159 1.51(1.29, 1.78) 3,148 1.00(0.97, 1.03) 3,231 0.99 (0.94, 1.05) 1,175 1.21(1.12,1.30) 339 1.66 (1.46, 1.89) 117 2.12 (1.64, 2.76)
v v v 11 149,602 4,656 63 1.41(1.10, 1.82) 1,692 1.00 (0.96, 1.04) 1,924 1.01(0.93, 1.08) 717 1.28(1.18, 1.40) 203 1.76 (1.53, 2.03) 57 2.11(1.62, 2.74)
East Asia
60 2,652,140 370,419 34,513 1.49 (1.35, 1.64) 259,718 1.00(0.99, 1.01) 68,738 0.99 (0.95, 1.02) 6,613 1.32(1.25, 1.39) 604 1.66 (1.49, 1.84) 233 1.54(1.29, 1.84)
v 60 2,500,583 332,658 29,713 1.48 (1.33, 1.65) 234,917 1.00 (0.99, 1.01) 61,574 0.98 (0.94, 1.02) 5,723 1.30(1.23, 1.38) 519 1.74 (1.53, 1.98) 212 1.61(1.33,1.93)
v v 60 2,389,761 322,759 28,371 1.48 (1.30, 1.68) 228,185 1.00(0.98, 1.02) 59,994 1.00(0.97, 1.04) 5,528 1.31(1.26,1.37) 492 1.73 (1.51,1.97) 189 1.67 (1.35, 2.07)
v v v 49 2,029,374 250,310 19,434 1.37(1.18, 1.60) 177,579 1.00 (0.98, 1.02) 48,534 1.04 (1.00, 1.08) 4,259 1.36(1.30, 1.42) 354 1.60(1.41, 1.82) 150 1.48(1.19, 1.82)
v v 59 1,241,291 130,234 10,502 1.48 (1.35, 1.62) 85,810 1.00 (0.97, 1.03) 29,913 1.08 (1.06, 1.10) 3,564 1.47 (1.38, 1.56) 314 1.68 (1.44, 1.95) 131 1.59 (1.29, 1.96)
v \ v 46 1,074,385 100,784 7,178 1.40(1.25, 1.57) 66,498 1.00(0.97, 1.03) 24,020 1.12(1.10, 1.14) 2,753 1.53(1.43,1.63) 231 1.71(1.44,2.03) 104 1.62 (1.26, 2.10)
South Asia
3 280,228 22,250 6,316 1.39(1.22, 1.58) 12,466 1.00(0.99, 1.01) 2,881 0.86 (0.82, 0.90) 490 0.94 (0.84, 1.05) 72 1.08 (0.85, 1.37) 25 1.95 (1.31, 2.90)
v 3 274,575 21,085 5,823 1.40 (1.22, 1.60) 11,896 1.00 (0.99, 1.01) 2,798 0.86 (0.81, 0.91) 474 0.93 (0.83, 1.04) 70 1.06 (0.83, 1.37) 24 1.97 (1.30, 2.97)
v v 3 274,575 21,085 5,823 1.36 (1.16, 1.58) 11,896 1.00 (0.99, 1.01) 2,798 0.87(0.81, 0.94) 474 0.94(0.83, 1.05) 70 1.06 (0.83, 1.37) 24 1.97 (1.30, 2.98)
v v v 3 218,549 6,002 1,644 1.27 (1.06, 1.52) 3,383 1.00 (0.99, 1.01) 809 0.93(0.81, 1.07) 136 1.01 (0.85, 1.20) 24 1.38(0.92, 2.07) 6 1.53 (0.68, 3.41)
v v 3 217,862 14,267 3,491 1.36 (1.23, 1.50) 8,182 1.00 (*) 2,122 0.87(0.81, 0.93) 390 0.93 (0.82, 1.04) 62 1.02 (0.61, 1.69) 20 1.97 (1.01, 3.83)
v v v 3 176,781 4,040 964 1.28(1.11, 1.46) 2,306 1.00 (0.99, 1.01) 629 0.93 (0.80, 1.09) 114 0.99 (0.81, 1.19) 22 1.42(0.93, 2.16) 5 1.57 (0.65, 3.79)

All analyses are standardised for baseline age and sex. Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?2).
Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
*The penultimate analysis of the South Asian studies used standard Cls rather than floating absolute risks.
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eTable 5: Six WHO BMI groups vs all-cause mortality, by successively stricter inclusion criteria, in the 189 studies contributing to
all such analyses (including the strictest, which is the pre-specified primary analysis)

5 ~ Underweight Normal weight Overweight Obesity Grade | Obesity Grade Il Obesity Grade I

wn [

Q o 27 9o (BMI 15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)

£ 3 23 ¢ x No of

TR =0 =2 No of . No of

I @3 ¢ £ . partici-

835 5 G EE s P studies pants deaths No of No of No of No of No of No of

veo =@ o5 B O 00 00 00 00 00 00

T <= T 2 > HR (95% ClI HR (95% ClI HR (95% CI HR (95% CI HR (95% CI HR (95% CI

% s 3 $ % g E Q deaths (95% C1) deaths (95% Cl) deaths (95% Cl) deaths (95% CI) deaths (95% Cl) deaths (95% CI)

o 2
625 5L e
189 10,097,300 1,569,327 67,412 1.81(1.72,1.91) 796,151 1.00 (0.98, 1.02) 513,629  0.96 (0.95,0.97) 141,514 1.18 (1.17, 1.19) 35,434 1.50 (1.47, 1.52) 15,187 1.96 (1.90, 2.02)

v 189 8,613,459 1,183,235 51,921 1.80 (1.70, 1.90) 618,867 1.00 (0.98, 1.02) 378,600  0.96 (0.95,0.97) 99,695 1.18 (1.17, 1.20) 24,009 1.51 (1.48, 1.55) 10,143 2.04(1.97,2.12)
v 189 8,411,814 1,164,433 50,585 1.68 (1.58, 1.78) 609,250 1.00 (0.98, 1.02) 373,294  0.99 (0.98, 1.01) 97,958 1.25(1.23,1.27) 23,489 1.62 (1.58, 1.66) 9,857 2.21(2.13,2.30)
v v v 189 7,706,287 936,304 33,654 1.59 (1.49, 1.69) 491,157 1.00 (0.98, 1.02) 306,933 1.03 (1.01, 1.04) 78,567 1.31(1.29, 1.32) 18,426 1.69 (1.66, 1.73) 7,567 2.34(2.25, 2.44)
v v 189 4,290,799 479,530 19,937 1.51 (1.43, 1.59) 240,089 1.00 (0.98, 1.02) 157,492 1.08 (1.07, 1.08) 45,628 1.39 (1.36, 1.42) 11,466 1.81(1.76, 1.87) 4,918 2.52 (2.38, 2.66)
v v v 189 3,951,455 385,879 12,726 1.47 (1.39, 1.55) 192,523 1.00 (0.98, 1.02) 130,293 1.11(1.10, 1.11) 37,318 1.44 (1.41, 1.47) 9,179 1.92 (1.86, 1.98) 3,840 2.71(2.55, 2.86)

All analyses are standardised for baseline age and sex.

Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).

17



eTable 6: Six WHO BMI groups vs all-cause mortality, by baseline smoking status

No of No of No of Underweight Normal weight Overweight Obesity Grade |  Obesity Grade Il Obesity Grade Ill
studies participants  deaths (BMI 15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)
1.53 1.00 1.07 1.39 1.86 2.69
Never-smokers 98 440,285 45,480 (1.39, 1.68) (0.96, 1.04) (1.06, 1.07) (1.33, 1.44) (1.73, 1.99) (2.43, 2.97)
1.86 1.00 0.94 113 1.51 2.04
Ex-and current smokers 98 >64,671 97,853 (1.74, 1.99) (0.97, 1.03) (0.94, 0.95) (1.09, 1.17) (1.42, 1.61) (1.85, 2.24)
P value for heterogeneity between 0.0458 0.0003 <0.0001 0.0004 0.0003

HRs in never-smokers and others

Analyses excluded the first 5 years of follow-up and people without pre-existing chronic disease.

Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?2).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
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eTable 7: Six WHO BMI groups vs all-cause mortality,

using standard CIs, not floating absolute risks

Underweight
(BMI 15 to <18.5)

Normal weight
(18.5 to <25)

Overweight
(25 to <30)

Obesity Grade |
(30 to <35)

Obesity Grade Il
(35 to <40)

Obesity Grade lll
(40 to <60)

All studies

Men

Women

No of No of No of
studies participants deaths
189 3,951,455 385,879
157 913,344 115,373
141 2,743,371 264,657

1.47 (1.40, 1.55)

1.83 (1.66, 2.02)

1.53 (1.45, 1.60)

Reference

Reference

Reference

1.11(1.09, 1.13)

1.12 (1.09, 1.15)

1.08 (1.06, 1.11)

1.44 (1.40, 1.49)

1.70 (1.62, 1.79)

1.37 (1.32, 1.42)

1.92 (1.84, 2.00)

2.68 (2.53, 2.84)

1.86 (1.77, 1.95)

2.71(2.54, 2.88)

4.24(3.77,4.77)

2.73(2.55, 2.93)

Analyses excluded the first 5 years of follow-up, restricted to never-smokers without pre-existing chronic

disease. Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?2).
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eTable 8: Nine BMI groups vs all-cause mortality, by geographic region

Body-mass index (kg/m?)

BMI 15 to <18.5 18.5 to <20 20 to <22.5 22.5 to <25 25 to <27.5 27.5to <30 30to <35 35 to <40 40 to <60
All geographic regions (189 studies; 3,951,455 participants; 385,879 deaths)
No. participants / deaths 114091 /12726  230749/20989 838907/ 72701 1075894/98833 821303 /84952 428800/45341 330840/37318 80827 /9179 30044 /3840

HR (95% Cl)
1% (95% Cl)

1.51 (1.43, 1.59)
64% (58%, 69%)

1.13 (1.09, 1.17)
43% (32%, 52%)

1.00 (0.98, 1.02)
10% (0%, 25%)

1.00 (0.99, 1.01)

1.07 (1.07, 1.08)
11% (0%, 27%)

1.20 (1.18, 1.22)
33% (20%, 44%)

1.45 (1.41, 1.48)
53% (45%, 60%)

1.94 (1.87, 2.01)
31% (17%, 42%)

2.76 (2.60, 2.92)
36% (23%, 47%)

Europe (89 studies; 1,135,600 participants; 56,477 deaths)
No. participants / deaths 13398 /675 42584 / 1508
HR (95% Cl) 1.79 (1.63,1.97) 1.25(1.14,1.38)
1 (95% Cl) 0% (0%, 26%) 23% (0%, 42%)

199369 / 7449
1.02 (0.97, 1.07)
0% (0%, 26%)

306566 / 13278
1.00 (0.97, 1.03)

249929 / 12850
1.07 (1.06, 1.09)
5% (0%, 28%)

153147 / 8935
1.21(1.18, 1.25)
19% (0%, 39%)

127536 / 8386
1.52 (1.45, 1.58)
51% (38%, 62%)

32749 / 2424
1.99 (1.87, 2.12)
24% (0%, 42%)

10322 /972
3.04 (2.84,3.27)
0% (0%, 26%)

North America (40 studies; 1,415,087 participants; 219,922 deaths)
No. participants / deaths 22028 / 3846 67114 / 8597
HR (95% Cl) 1.51(1.34,1.70) 1.09 (1.02, 1.16)
1 (95% Cl) 40% (12%, 59%)  13% (0%, 41%)

274883 / 36200
1.01 (0.96, 1.06)
6% (0%, 35%)

359022 / 54995
1.00 (0.97, 1.03)

317721/ 53464
1.06 (1.04, 1.07)
9% (0%, 38%)

168183 / 28471
1.17 (1.12, 1.22)
55% (36%, 69%)

149807 / 25348
1.39 (1.30, 1.49)
70% (59%, 78%)

39379/6299
1.93 (1.74, 2.13)
65% (51%, 75%)

16950 / 2702
2.58 (2.26, 2.93)
63% (48%, 74%)

Australia / NZ (11 studies; 149,602 participants; 4,656 deaths)
No. participants / deaths 1592 /63 4620/ 135
HR (95% Cl) 1.45(1.12,1.90) 1.29 (0.96, 1.74)
1 (95% Cl) 0% (0%, 60%) 28% (0%, 64%)

20698 / 530
1.02 (0.91, 1.14)
0% (0%, 60%)

35234 /1027
1.00 (0.94, 1.06)

34479 /1121
0.98 (0.93, 1.04)
0% (0%, 60%)

23823 /803
1.11(0.99, 1.25)
0% (0%, 60%)

21070/ 717
1.31(1.20, 1.42)
0% (0%, 60%)

5884 / 203
1.81 (1.55, 2.11)
0% (0%, 60%)

2202/57
2.03 (1.49, 2.77)
0% (0%, 60%)

East Asia (46 studies; 1,074,385 participants; 100,784 deaths)
No. participants / deaths 46979 /7178 94409 / 10206
HR (95% Cl) 1.36(1.25,1.49) 1.11(1.04, 1.18)
1 (95% Cl) 86% (82%, 89%)  67% (55%, 76%)

301242 / 27537
0.99 (0.97, 1.02)
13% (0%, 40%)

336758 / 28755
1.00 (0.97, 1.03)

194857 / 17070
1.07 (1.04, 1.11)
19% (0%, 44%)

72133 /6950
1.28 (1.21, 1.35)
0% (0%, 34%)

25658 / 2753
1.54 (1.42, 1.67)
24% (0%, 48%)

1941 / 231
2.01(1.59, 2.54)
0% (0%, 34%)

408 / 104
2.38 (1.33, 4.24)
7% (0%, 35%)

South Asia (3 studies; 176,781 participants; 4,040 deaths)
No. participants / deaths 30094 / 964 22022 / 543
HR (95% Cl) 1.30(1.10,1.52) 1.08(0.90, 1.29)
1% (95% Cl) 0% (0%, 90%) 54% (0%, 87%)

42715 / 985
1.04 (0.96, 1.13)
0% (0%, 90%)

38314/ 778
1.00 (0.89, 1.13)

24317 / 447
0.99 (0.83, 1.19)
45% (0%, 84%)

11514/ 182
0.94(0.72, 1.24)
59% (0%, 88%)

6769 /114
1.03 (0.85, 1.26)
0% (0%, 90%)

874/22
1.44 (0.94, 2.20)
0% (0%, 90%)

162/5
1.62 (0.67, 3.91)
0% (0%, 90%)

Analyses excluded the first 5 years of follow-up, and are restricted to never-smokers without pre-existing chronic disease.

Reference category is BMI 22.5 to <25 kg/m?.

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
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eTable 9: Six WHO BMI groups vs all-cause mortality, by geographic region

Underweight Normal weight Overweight Obesity Grade|  Obesity Grade Il Obesity Grade Il
(BMI 15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)
Europe
(89 studies; 1,135,600 participants; 56,477 deaths)
No participants / deaths 13398 /675 548519 / 22235 403076 / 21785 127536 / 8386 32749 /2424 10322 /972

HR (95% Cl)
1 (95% Cl)

1.69 (1.56, 1.85)
0% (0%, 26%)

1.00 (0.96, 1.04)

1.12 (1.11, 1.13)
33% (13%, 49%)

1.51 (1.45, 1.56)
60% (49%, 68%)

2.01(1.87, 2.17)
31% (9%, 47%)

3.00 (2.80, 3.22)
0% (0%, 26%)

North America

(40 studies; 1,415,087 participants; 219,922 deaths)
No participants / deaths 22028 / 3846
HR (95% Cl) 1.44 (1.33, 1.55)
I (95% Cl) 37% (7%, 57%)

701019 / 99792
1.00 (0.97, 1.03)

485904 / 81935
1.10 (1.08, 1.12)
66% (53%, 76%)

149807 / 25348
1.40 (1.35, 1.44)
80% (73%, 85%)

39379 / 6299
1.96 (1.84, 2.08)
71% (61%, 79%)

16950/ 2702
2.64 (2.41, 2.88)
69% (57%, 78%)

Australia / NZ

(11 studies; 149,602 participants; 4656 deaths)
No participants / deaths 1592 / 63
HR (95% Cl) 1.41(1.10, 1.82)
I? (95% Cl) 0% (0%, 60%)

60552 / 1692
1.00 (0.96, 1.04)

58302 /1924
1.01 (0.93, 1.08)
0% (0%, 60%)

21070/ 717
1.28 (1.18, 1.40)
0% (0%, 60%)

5884 /203
1.76 (1.53, 2.03)
0% (0%, 60%)

2202 /57
2.11(1.62, 2.74)
0% (0%, 60%)

East Asia

(46 studies; 1,074,385 participants; 100,784 deaths)
No participants / deaths 46979 /7178
HR (95% Cl) 1.40 (1.25, 1.57)
1 (95% Cl) 85% (81%, 89%)

732409 / 66498
1.00 (0.97, 1.03)

266990 / 24020
1.12 (1.10, 1.14)
53% (34%, 66%)

25658 / 2753
1.53 (1.43, 1.63)
38% (11%, 57%)

1941/ 231
1.71 (1.44, 2.03)
0% (0%, 34%)

408 / 104
1.62 (1.26, 2.10)
4% (0%, 30%)

South Asia

(3 studies; 176,781 participants; 4040 deaths)
No participants / deaths 30094 / 964
HR (95% Cl) 1.28 (1.11, 1.46)
I” (95% Cl) 26% (0%, 92%)

103051 / 2306
1.00 (0.99, 1.01)

35831/629
0.93 (0.80, 1.09)
35% (0%, 79%)

6769 /114
0.99 (0.81, 1.19)
0% (0%, 90%)

874 /22
1.42 (0.93, 2.16)
0% (0%, 90%)

162/5
1.57 (0.65, 3.79)
0% (0%, 90%)

P-value for heterogeneity by region 0.0526

0.3980

0.0152

0.5994

0.0005

Analyses excluded the first 5 years of follow-up, restricted to never-smokers without pre-existing chronic disease.
P-values for difference were calculated using multivariate meta-regression.
Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
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eTable 10: Six WHO BMI groups vs all-cause mortality, by geographic region and by sex

Underweight Normal weight Overweight Obesity Grade | Obesity Grade Il Obesity Grade Il
(BMI 15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)
All geographic regions
Men (157 studies; 913,344 participants; 115,373 deaths)
No of participants / deaths 20172 /2761 458050 / 54707 353791/ 46465 67782 / 9485 10640 / 1532 2909/ 423

HR (95% Cl)

Women (141 studies; 2,743,371 participants; 264,657 deaths)
No of participants / deaths
HR (95% Cl)

1.83 (1.66, 2.02)

81728 / 9637
1.53 (1.44, 1.62)

1.00 (0.98, 1.02)

1513911 / 134546

1.00 (0.98, 1.02)

1.12 (111, 1.13)

819776 /82231
1.08 (1.07, 1.10)

1.70 (1.63, 1.77)

239900 / 27393
1.37 (1.34, 1.40)

2.68 (2.54, 2.83)

63773 /7524
1.86 (1.79, 1.93)

4.24 (3.77, 4.76)

24283 /3326
2.73 (2.57,2.91)

Europe
Men (75 studies; 166,935 participants; 14,373 deaths)
No of participants / deaths
HR (95% Cl)
Women (59 studies; 819,235 participants; 41,254 deaths)
No of participants / deaths
HR (95% Cl)

761/93
2.17 (1.76, 2.68)

8131 /552
2.00 (1.67, 2.40)

72953 / 5412
1.00 (0.96, 1.04)

389654 / 16337
1.00 (0.96, 1.04)

76276 / 6743
1.17 (1.16, 1.18)

284478 / 14800
1.06 (1.04, 1.08)

14987 / 1832
1.91 (1.77, 2.05)

100031 / 6484
1.31(1.26,1.37)

1658 / 238
3.38(2.96, 3.86)

28045 /2173
1.87 (1.73, 2.03)

300/55
7.83(5.93, 10.35)

8896 /908
2.92(2.70, 3.17)

North America
Men (30 studies;352,288 participants; 64,859 deaths)
No of participants / deaths
HR (95% Cl)
Women (33 studies; 946,179 participants; 150,583 deaths)
No of participants / deaths
HR (95% Cl)

1786 / 476
2.13(1.70, 2.67)

16220/ 3141
1.49 (1.36, 1.65)

128348 / 24420
1.00 (0.97, 1.03)

504025 / 72940
1.00 (0.96, 1.04)

173053 /31613
1.11 (1.10,1.12)

283505 /49048
1.09 (1.07, 1.11)

39832 /6817
1.55(1.49, 1.61)

100226 / 18175
1.35(1.31, 1.40)

7168 /1188
2.52(2.29, 2.78)

29015 / 5002
1.91 (1.80, 2.03)

2101/ 345
3.72(3.17,4.37)

13188/ 2277
2.53(2.35,2.73)

Australia / NZ
Men (11 studies; 55,340 participants; 2,141 deaths)
No of participants
HR (95% Cl)
Women (9 studies; 88,284 participants; 2,450 deaths)
No of participants
HR (95% Cl)

214/15
2.35(1.40, 3.95)

1251/ 47
1.91 (1.42, 2.58)

18309 / 731
1.00 (0.94, 1.06)

38495 /922
1.00 (0.95, 1.06)

27002 / 1016
0.98 (0.82, 1.17)

29697 / 888
1.00 (0.91, 1.10)

7843 / 301
1.36 (1.10, 1.69)

12849 / 411
1.34 (1.19, 1.52)

1543 / 66
2.79(2.17, 3.60)

4245 /137
1.58 (1.33, 1.88)

429/12
4.46 (2.48, 8.02)

1747/ 45
2.45 (1.82,3.29)

East Asia
Men (39 studies; 281,530 participants; 32,355 deaths)
No of participants
HR (95% Cl)
Women (37 studies; 778,840 participants; 68,006 deaths)
No of participants
HR (95% Cl)

9669 /1831
1.45 (1.28, 1.65)

35868 /5288
1.39 (1.30, 1.49)

201325/23132
1.00 (0.96, 1.04)

521018 / 43068
1.00 (0.98, 1.02)

66543 / 6850
1.12 (1.06, 1.17)

198358 /17114
1.11(1.08, 1.15)

3765 /499
2.02 (1.71, 2.39)

21568 / 2247
1.56 (1.43,1.71)

162/32
3.12 (2.20, 4.43)

1716 /198
2.40 (1.89, 3.04)

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.

Reference category is WHO-defined normal weight (BMI value 18.5 to <25 kg/m?).

CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
Results for South Asia and highest BMI category in East Asia were not shown as there were too few events to estimate sex-specific HRs reliably.
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eTable 11: Six WHO BMI groups vs all-cause mortality, by geographic region and baseline age

Underweight Normal weight Overweight Obesity Grade | Obesity Grade Il Obesity Grade Il
(BMI 15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)
All geographic regions
Age 35-49 years (124 studies, 1,206,420 participants, 42,531 deaths)
No of participants 42933 /1214 749003 / 22615 323176/ 12958 68994 / 3947 16000 / 1162 6314 /635

HR (95% Cl)
Age 50-69 years (167 studies, 2,205,216 participants, 246,629 deaths)
No of participants
HR (95% CI)
Age 70-89 years (88 studies, 225,490 participants, 90,722 deaths)
No of participants
HR (95% Cl)

1.46 (1.35, 1.58)

47216 / 6424
1.56 (1.39, 1.75)

11419 / 4744
1.38 (1.30, 1.46)

1.00 (0.96, 1.04)

1094744 / 117156

1.00 (0.98, 1.02)

118708 / 49413
1.00 (0.98, 1.02)

1.20(1.17, 1.24)

770657 / 87401
1.11(1.09, 1.12)

72488 / 28297
1.00 (0.98, 1.02)

1.86 (1.79, 1.95)

218503 / 26230
1.50 (1.46, 1.53)

18253 / 6682
1.19 (1.14,1.23)

2.86 (2.66, 3.09)

54459 / 6686
2.16 (2.07, 2.26)

3517 /1205
1.64 (1.48, 1.82)

4.67 (4.27,5.10)

19637/ 2732
3.14(2.95, 3.34)

1105/ 381
1.75 (1.57, 1.95)

Europe

Age 35-49 years (55 studies, 226,459 participants, 7752 deaths)
No of participants

HR (95% CI)

Age 50-69 years (79 studies, 727,044 participants, 41,041 deaths)

No of participants
HR (95% Cl)

Age 70-89 years (28 studies, 23,613 participants, 6,775 deaths)
No of participants
HR (95% Cl)

3002/ 80
1.86 (1.49, 2.33)

5441/ 440
2.25(1.97, 2.56)

346 /123
1.65(1.31, 2.08)

124652 / 3469
1.00 (0.94, 1.06)

324186 / 15542
1.00 (0.96, 1.04)

9714 /2711
1.00 (0.92, 1.09)

75707 / 3000
1.17 (1.15, 1.20)

271692 / 15755
1.11 (1.07, 1.15)

9804 / 2772
0.98 (0.93, 1.02)

18135/911
1.90 (1.72, 2.09)

92792 / 6435
1.60 (1.51, 1.70)

3056 / 957
1.12 (1.03,1.21)

3861/ 220
3.01 (2.62, 3.46)

25028 /2013
2.23(2.06, 2.40)

575/ 177
1.56 (1.25, 1.95)

1102/ 72
5.34 (4.20, 6.78)

7905 / 856
4.04 (3.58, 4.55)

118/35
1.91(1.35,2.71)

North America

Age 35-49 years (26 studies, 390,431 participants, 19,811 deaths)
No of participants
HR (95% Cl)

Age 50-69 years (36 studies, 794,285 participants, 139,428 deaths)
No of participants
HR (95% Cl)

Age 70-89 years (28 studies, 111,757 participants, 56,180 deaths)
No of participants
HR (95% Cl)

6560 / 299
1.43 (1.20, 1.71)

8820/ 1804
1.39 (0.95, 2.05)

2587/ 1514
1.45 (1.33, 1.58)

217529 / 8799
1.00 (0.93, 1.07)

358849 / 59630
1.00 (0.97, 1.03)

55030 / 28920
1.00 (0.98, 1.02)

116454 / 6623
1.27 (1.26, 1.29)

299389 / 54405
1.13 (1.10, 1.16)

40056 / 19625
0.99 (0.96, 1.02)

35414 / 2647
1.85 (1.76, 1.95)

93372/ 17447
1.51 (1.47, 1.56)

11047 / 4896
1.17 (112, 1.22)

9984 / 897
2.60(2.28, 2.98)

23861/ 4360
2.15 (2.04, 2.28)

2267 /931
1.71(1.47, 1.98)

4490 / 546
4.01(3.48, 4.63)

9994 / 1782
2.87(2.68, 3.08)

770/ 294
1.79 (1.54, 2.07)

Notes are at the end of eTable 11, on page 24.
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eTable 11 (continued)

Underweight Normal weight Overweight Obesity Grade | Obesity Grade Il Obesity Grade Il
(BMI 15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)
Australia / NZ
Age 35-49 years (6 studies, 28,449 participants, 275 deaths)
No of participants 12629 /121 10323 /99 3593 /38 1093 /11 508/6

HR (95% Cl)

Age 50-69 years (9 studies, 89,893 participants, 2,522 deaths)
No of participants
HR (95% CI)

Age 70-89 years (9 studies, 21,191participants, 1,782 deaths)
No of participants
HR (95% Cl)

762 /21
3.47 (1.93, 6.24)

357 /41
1.90 (1.15, 3.12)

1.00 (0.87, 1.15)

33345/815
1.00 (0.91, 1.10)

9056 / 711
1.00 (0.93, 1.08)

1.05 (0.77, 1.45)

36229/ 1082
1.05 (1.00, 1.11)

8496 /721
0.97 (0.89, 1.05)

1.76 (1.23, 2.51)

14022 / 423
1.38 (1.16, 1.64)

2593 /248
1.31(1.14,1.51)

3.30 (1.56, 6.99)

4050/ 146
2.05 (1.58, 2.66)

535/ 46
1.74 (1.19, 2.53)

4.63(1.99, 10.77)

1485 / 35
2.75(1.90, 3.98)

154 /15
2.14(0.99, 4.64)

East Asia

Age 35-49 years (34 studies, 465,574 participants, 14,070 deaths)
No of participants
HR (95% CI)

Age 50-69 years (41 studies, 531,345participants, 61,511deaths)
No of participants
HR (95% Cl)

Age 70-89 years (21 studies, 58,715participants, 24,728deaths)
No of participants
HR (95% Cl)

17568 / 698
1.60(1.33,1.91)

22069 / 3691
1.39 (1.25, 1.54)

5710/2716
1.30 (1.15, 1.47)

338759 /9862
1.00 (0.93, 1.07)

341802 / 39963
1.00 (0.98, 1.02)

38866 / 16353
1.00 (0.98, 1.02)

100473 / 3140
1.24 (117, 1.31)

150351/ 15789
1.11 (1.07, 1.16)

12660 / 5020
1.00 (0.92, 1.08)

8056 / 330
2.16 (1.85, 2.52)

15763 / 1859
1.61 (1.46, 1.79)

1320/ 556
1.24 (1.13, 1.36)

583 /31
3.49 (2.45, 4.98)

1170/ 153
2.27(1.83, 2.82)

103 /46
1.51(1.12, 2.05)

130/9
3.63 (1.88, 6.99)

190/ 56
2.27 (1.61, 3.21)

56 /37
1.56 (1.11, 2.17)

Analyses excluded the first 5 years of follow-up, restricted to never-smokers without pre-existing chronic disease.

Reference categories are participants with normal weight (BMI 18.5 to <25 kg/m?2).

Cls were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).

Results for the lowest BMI category in Australia / NZ for baseline age 35-49 years were not shown because there were too few events to estimate age-specific HRs reliably.

Results for all BMI categories in South Asian studies were not shown because there were not enough events to estimate age-specific HRs reliably.
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eTable 12: Population-attribuable fractions (PAFs) for adult mortality associated with overweight and obesity

PAF = proportion of all adult mortality that would be avoided if the individuals who are overweight (BMI 25 to <30 kg/m?) or
obese (BMI 30 to <60 kg/mz) had the mortality rates of those in the WHO-defined normal range of BMI (18.5 to <25 kg/mz)

(a) PAFs within the Global BMI Collaboration studies (b) PAFs using contemporary prevalence
(with lower prevalences of adiposity than nowadays) estimates and HRs from all regions*
HR (95% CI) Within-study Within-study Contemporary Contemporary
prevalence PAF (%) prevalence PAF (%)
North America
Overweight 1.10(1.08, 1.12) 34% 3.0% (2.0%, 4.0%) 38% 3.2%
Obese 1.59 (1.55, 1.64) 15% 7.8% (7.1%, 8.5%) 31% 15.9%
Australia/New Zealand
Overweight 1.01 (0.93, 1.08) 39% 0.2% (0.0%, 3.2%) 37% 3.3%
Obese 1.44 (1.34,1.54) 19% 7.9% (6.0%, 9.8%) 25% 13.2%
Europe
Overweight 1.12 (1.11,1.13) 36% 3.6% (2.5%, 4.8%) 33% 3.0%
Obese 1.79 (1.74, 1.85) 15% 9.0% (8.2%, 9.9%) 20% 10.5%
East Asia
Overweight 1.12 (1.10, 1.14) 25% 2.8% (1.8%, 3.7%) 19% 1.9%
Obese 1.55 (1.46, 1.64) 3% 1.3% (1.1%, 1.6%) 6% 2.8%

The hazard ratios (HRs) in this table involve comparisons versus the WHO-defined normal range (BMI 18.5 to <25.0 kg/m?);
comparisons vs the minimum-mortality range (BMI 20 to <25 kg/m?) would increase these HRs only slightly (by ~0.010r 0.02).

HRs for all obesity were derived from the HRs in eTable 9 for obesity grade I, Il and Ill, using inverse-variance weights.
Results for South Asia are not shown separately because there were too few events to estimate the obesity HR reliably.

* The HRs (and their 95% Cls) from our meta-analyses of all regions were 1.11 (1.10, 1.11) for overweight and 1.64 (1.61, 1.67) for obese.
The regional prevalences of overweight and of obesity are from the Global Burden of Metabolic Risk Factors for Chronic Diseases Collaboration

(Stevens G, Singh G et al. National, regional, and global trends in adult overweight and obesity prevalences. Popn Health Metrics 2012;10(1):22).
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eTable 13: All-cause mortality HR per 5 kg/m? higher BMI in the BMI range above 25 kg/m? overall; by sex; and by baseline age

All regions

Europe

North America

East Asia

Australia / NZ

South Asia

Overall (both sexes, all ages)
No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)

189 /1691813 / 180630

1.31(1.29, 1.33)

89 /573683 /33567
1.39(1.34, 1.43)

40 /692039 / 116284
1.29(1.26, 1.32)

46 / 294589 / 27004
1.39 (1.34, 1.44)

11 /85256 / 2844
1.31(1.27, 1.35)

3 /43474 /765
1.13(0.97, 1.30)

Male

No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)
Female

No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)

157 / 435097 / 57897

1.51 (1.46, 1.56)

141 /1147732 / 120474

1.30 (1.26, 1.33)

75 /93227 / 8870
1.70 (1.54, 1.88)

59 / 421450 / 24365
1.32 (1.26, 1.39)

30/ 222154 / 39963
1.43 (1.37, 1.50)

33 /425934 / 74502
1.28 (1.25, 1.32)

39/70470/ 7381
1.77 (1.68, 1.88)

37/221642 / 19559
1.40 (1.29, 1.51)

11 /36384 /1380
1.51(1.21, 1.90)

9/46791/ 1436
1.29 (1.19, 1.40)

2/12354 /280
1.64 (1.05, 2.55)

3/29716 /471
1.03 (0.84, 1.28)

Baseline age 35-49

No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)
Baseline age 50-69

No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)
Baseline age 70-89

No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)

124 / 414484 / 18702

1.52 (1.47, 1.56)

167 /1063262 / 123051

1.37(1.35, 1.39)

88 /95332 / 36555
1.21(1.17, 1.25)

55/ 98805 / 4203
1.61 (1.58, 1.63)

80 /398391 /25701
1.43 (1.37,1.49)

28 /13553 /3941
1.21 (1.15, 1.29)

26 /166342 / 10713
1.40 (1.37, 1.43)

36 /426616 / 77994
1.34 (1.31, 1.37)

28 /54140 / 25746
1.20 (1.15, 1.26)

34 /109117 / 3501
1.78 (1.72, 1.83)

41 /167284 / 17801
1.48 (1.45, 1.51)

21 /14083 /5622
1.26 (1.14, 1.39)

6 /15009 / 148
1.61 (1.41, 1.84)

9/54301/ 1651
1.33 (1.25, 1.41)

9/11620/ 1012
1.39 (1.34, 1.45)

3/24489 /120
1.71(1.23, 2.37)

2 /15900 /450
1.33 (0.95, 1.86)

2/1719/ 182
1.03 (0.82, 1.30)

Analyses excluded the first 5 years of follow-up, and are restricted to never-smokers without pre-existing chronic disease.

HRs per 5 units of BMI were estimated by inverse-variance-weighted regression of the pooled log HR on BMI in the BMI range 25 to 60 kg/m?.
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eTable 14: Cause-specific mortality HR per 5 kg/m? higher BMI in the BMI range above 25 kg/m?, by geographic region

All regions

Europe

North America

East Asia

Australia / NZ

South Asia

All causes
No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)

Cardiovascular disease
No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)

Coronary heart disease
No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)

Stroke
No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)

Respiratory disease
No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)

Cancer
No. studies/participants/deaths
HR per 5 units of BMI (95% Cl)

189 /1691813 / 180630
1.31(1.29, 1.33)

164 / 1483133 / 66435
1.49 (1.45, 1.53)

124 / 1550175 / 30570
1.42 (1.35, 1.49)

114 /1530488 / 17229
1.42 (1.35, 1.50)

89 /1411864 /8321
1.38 (1.30, 1.47)

160 / 1656763 / 50890
1.19 (1.18, 1.20)

89 /573683 / 33567
1.39 (1.34, 1.43)

79 /563075 /11025
1.56 (1.54, 1.58)

57 /505350 /5111
1.53 (1.48, 1.59)

44 / 488239 / 2644
1.52 (1.35, 1.71)

31/462318 /1209
1.63 (1.51, 1.76)

73 / 564704 / 13520
1.21(1.19, 1.23)

40/692039 /116284

1.29 (1.26, 1.32)

37/ 666326 /50814
1.38 (1.35, 1.41)

33 /655408 / 23123
1.38 (1.32, 1.44)

30/ 650176 / 10202
1.28 (1.20, 1.38)

27/ 626233 / 5645
1.32(1.19, 1.46)

38 /690850 / 28452
1.19 (1.15, 1.23)

46 /294589 / 27004

1.39 (1.34, 1.44)

35/123322 /3455
1.54 (1.39, 1.69)

23 /262007 / 1740
1.67 (1.50, 1.85)

31/267714 / 4090
1.50 (1.31, 1.72)

24 /263516 / 1315
1.49 (1.17, 1.91)

37/271341/ 7999
1.25(1.17, 1.33)

11 /85256 / 2844
1.31(1.27, 1.35)

10/ 84262 / 769
1.46 (1.26, 1.70)

9/81859 /397
1.53 (1.20, 1.96)

7/78843 /184
1.49 (1.24, 1.80)

5/16107 / 83
1.56 (1.08, 2.27)

10/ 84262 / 813
1.19 (1.12, 1.26)

3 /43474 /765
1.13(0.97, 1.30)

3/43474 /324
1.10 (0.83, 1.46)

2 /42884 /187
1.12 (0.76, 1.65)

2/42884 /88
1.13 (0.87, 1.47)

2/42884 /52
1.56 (0.84, 2.89)

2/42884/76
0.87 (0.58, 1.30)

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.

For Europe and North America, HRs per 5 units of BMI were estimated by inverse-variance-weighted regression of the pooled log HR on BMI in the BMI range 25 to <60 kg/m?.

Elsewhere, there were too few events in the range 40 to 60 kg/m? to estimate HRs reliably, so the HRs per 5 units of BMI were estimated by inverse-variance-weighted regression
of the pooled log HR on BMI in the more limited BMI range 25 to <40 kg/m?.
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eTable 15: Nine BMI groups vs cause-specific mortality, by geographic region

Body-mass index (BMI, kg/m?)

No of No of No of

studies participants  deaths 15 to <18.5 18.5 to <20 20t0<22.5  22.5t0<25  25t0<27.5 27.5 to <30 30to <35 35 to <40 40 to <60
Cardiovascular disease
All regions 164 3276962 127586 1.33(1.20, 1.47) 1.14(1.06,1.22)  0.98(0.94,1.03) 1.00(0.97,1.03) 1.11(1.09,1.14) 1.35(1.31,1.40) 1.75(1.67,1.84)  2.73(2.49,2.99)  4.03(3.48, 4.67)
Europe 79 1117915 16967 1.77 (1.52, 2.07) 1.16(1.04,1.30)  1.01(0.93,1.09) 1.00(0.95,1.05) 1.15(1.10,1.19) 1.40(1.33,1.47) 1.87(1.76,1.99) 2.99(2.68,3.34)  5.13(4.53,5.80)
North America 37 1345640 93086 1.27 (1.18, 1.37) 1.08(1.01,1.15)  0.97(0.92,1.02) 1.00(0.97,1.03) 1.12(1.11,1.13) 1.33(1.28,1.38) 1.64(1.54,1.73) 2.40(2.15,2.67)  3.25(2.88,3.67)
Australia / NZ 10 147994 1266 1.12 (0.55, 2.26) 1.35(0.94,1.93)  1.16(0.95,1.42) 1.00(0.88,1.13) 1.02(0.91,1.14) 1.10(0.95,1.28) 1.41(1.21,1.65) 2.62(1.93,3.56)  2.96 (1.40, 6.23)
East Asia 35 488632 14871 1.13(1.00, 1.27) 1.02(0.90,1.15)  0.92(0.85,0.98) 1.00(0.97,1.03) 1.08(1.02,1.14) 1.35(1.25,1.46) 1.87(1.60,2.19) 2.36(1.81,3.06)  1.06 (0.75, 1.51)
Coronary heart disease
All regions 124 3599426 54872 1.10 (1.04, 1.17) 0.95(0.90,1.01)  0.89(0.84,0.93) 1.00(0.96,1.04) 1.18(1.15,1.20) 1.45(1.42,1.49) 1.89(1.78,2.00) 2.61(2.45,2.79)  3.54(3.23,3.88)
Europe 57 1016359 7630 1.71(1.31,2.23) 1.11(0.94,1.31)  1.00(0.90,1.10) 1.00(0.93,1.08) 1.20(1.14,1.26) 1.51(1.43,1.61) 2.07(1.89,2.27) 2.88(2.57,3.23)  5.06 (4.26, 6.02)
North America 33 1328311 40213 1.16 (1.03, 1.31) 1.01(0.91,1.12)  0.85(0.80,0.91) 1.00(0.95,1.05) 1.18(1.17,1.20) 1.41(1.32,1.50) 1.83(1.67,2.01) 2.52(2.21,2.87)  3.29(2.85,3.79)
Australia / NZ 9 143673 648 1.80(0.28,11.42)  1.31(0.81,2.11)  1.11(0.80,1.53) 1.00(0.83,1.20) 1.00(0.86,1.18) 1.04 (0.85,1.28) 1.33(1.04,1.69)  2.95(2.04,4.26)  2.77 (0.40, 19.3)
East Asia 23 941039 5630 0.94 (0.82, 1.07) 0.73(0.64,0.83)  0.84(0.77,0.91)  1.00(0.95,1.05) 1.07 (0.97,1.18) 1.37(1.23,1.53) 2.04(1.55,2.68) 2.76 (1.73,4.40)  1.66(0.79, 3.48)
Stroke
All regions 114 3580423 40084 1.38 (1.16, 1.65) 1.15(1.04,1.27)  1.01(0.96,1.07) 1.00(0.97,1.03) 1.05(1.00,1.10) 1.23(1.15,1.32) 1.49(1.38,1.60) 2.47(2.10,2.92)  3.28(2.39, 4.49)
Europe 44 980210 4481 2.39(1.82, 3.13) 1.45(1.22,1.73)  1.06(0.96,1.17) 1.00(0.92,1.09) 1.07(0.99,1.16) 1.12(1.02,1.23) 1.60(1.39,1.84) 3.12(2.37,4.10)  4.12(3.19,5.33)
North America 30 1320458 20897 1.65 (1.24, 2.21) 1.21(1.04,1.40) 1.09(0.99,1.19) 1.00(0.94,1.06) 1.03(0.96,1.11) 1.12(1.03,1.23) 1.22(1.09,1.37) 1.91(1.61,2.26)  2.48(1.92,3.20)
Australia / NZ 7 137292 308 4.41(1.35,14.40)  2.41(1.15,5.06) 1.16(0.67,1.99) 1.00(0.72,1.39) 0.91(0.71,1.16) 1.27(0.94,1.70) 1.35(0.90,2.03)  2.27(1.07,4.83)  5.42(1.37,21.5)
East Asia 31 972419 13962 1.03 (0.89, 1.21) 1.00(0.92,1.09)  0.93(0.87,1.00) 1.00(0.98,1.02) 1.11(1.04,1.18) 1.51(1.38,1.66) 1.71(1.56,1.89) 2.47(1.84,3.33)  1.36(0.84,2.19)
Respiratory disease
All regions 89 3353331 21634 3.26 (2.75, 3.86) 1.73(1.59,1.88)  1.22(1.17,1.27) 1.00(0.97,1.03) 1.00(0.96,1.03) 1.10(1.04,1.15) 1.30(1.22,1.39)  2.03(1.81,2.27)  3.27(2.78,3.83)
Europe 31 923340 2238 5.99 (4.45, 8.08) 2.17(1.76,2.68)  1.44(1.28,1.63) 1.00(0.89,1.12) 0.97(0.82,1.14) 1.06(0.94,1.19) 1.49(1.32,1.68) 2.68(2.16,3.33)  4.51(3.36, 6.07)
North America 27 1278649 11912 2.72(2.19, 3.36) 1.43(1.27,1.62)  1.11(1.04,1.18) 1.00(0.97,1.03) 0.91(0.84,1.00) 1.07(0.99,1.15) 1.01(0.89,1.15)  1.52(1.33,1.74)  2.77(2.29, 3.34)
Australia / NZ 5 27203 145 6.02 (2.26,16.06)  3.81(1.18,12.3)  1.57(0.91,2.71) 1.00(0.70,1.44) 0.88(0.60,1.29) 1.34(0.90,1.98) 1.20(0.63,2.28)  2.86 (0.89, 9.16) -
East Asia 24 954095 6961 2.42 (1.86, 3.15) 1.51(1.32,1.74)  1.16(1.15,1.17) 1.00(0.90,1.11) 1.00(0.89,1.12) 1.02(0.84,1.24) 1.47(1.21,1.79) 3.31(1.77,6.19)  1.78(1.10, 2.88)
Cancer
All regions 160 3839619 106066 1.11(1.06, 1.17) 1.01(0.97,1.05)  0.96 (0.94,0.98) 1.00(0.99,1.01) 1.05(1.03,1.07) 1.13(1.10,1.16) 1.28(1.25,1.32) 1.55(1.48,1.61)  1.90(1.78,2.03)
Europe 73 1121525 23545 1.24 (1.08, 1.43) 1.00(0.92,1.08)  1.00(0.94,1.07) 1.00(0.97,1.03) 1.02(0.97,1.08) 1.12(1.08,1.16) 1.22(1.15,1.29) 1.54(1.43,1.64)  1.97(1.76,2.21)
North America 38 1413407 54336 1.23(1.08, 1.41) 1.02(0.95,1.09)  0.97(0.93,1.01) 1.00(0.98,1.02) 1.04(1.01,1.07) 1.13(1.09,1.18) 1.32(1.26,1.38)  1.59(1.47,1.73)  1.79(1.63, 1.95)
Australia / NZ 10 147994 1292 1.33(0.14,12.71)  1.26(0.88,1.80)  0.97(0.79,1.18) 1.00(0.89,1.13) 1.07(0.96,1.19) 1.11(0.91,1.35) 1.34(1.13,1.59)  1.49(1.11,2.00)  3.92(0.35,43.7)
East Asia 37 986649 26567 1.06 (0.97, 1.16) 0.95(0.89,1.01)  0.92(0.89,0.94) 1.00(0.97,1.03) 1.09(1.03,1.15) 1.18(1.09,1.28) 1.41(1.31,1.51) 1.54(1.17,2.01)  1.06(0.65, 1.74)

Analyses excluded the first 5 years of follow-up, restricted to never-smokers without pre-existing chronic disease.
Reference category is BMI 22.5 to <25 kg/m?.

CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).

Results for South Asia were not shown because there were too few events to estimate HRs reliably.
Results for respiratory disease for the highest BMI category in Australia / NZ were not shown because there were too few events to estimate HRs reliably.
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eTable 16: Six WHO BMI groups vs cause-specific mortality, by geographic region

No of
studies

No of
participants

No of
deaths

Underweight
(15 to <18.5)

Normal weight
(18.5 to <25)

Overweight
(25 to <30)

Obesity Grade |
(30 to <35)

Obesity Grade Il
(35 to <40)

Obesity Grade
1]
(40 to <60)

Cardiovascular disease
All geographic regions
Europe
North America
Australia / NZ
East Asia

164
79
37
10
35

3276962
1117915
1345640
147994
488632

127586
16967
93086

1266
14871

1.38 (1.29, 1.48)
1.79 (1.54, 2.09)
1.28 (1.18, 1.39)
1.07 (0.58, 2.00)
1.16 (1.05, 1.28)

1.00 (0.97, 1.03)
1.00 (0.94, 1.06)
1.00 (0.96, 1.04)
1.00 (0.90, 1.12)
1.00 (0.99, 1.01)

1.22 (1.20, 1.24)
1.26 (1.24, 1.29)
1.21(1.20, 1.22)
0.99 (0.92, 1.07)
1.18 (1.10, 1.27)

1.77 (1.71, 1.84)
1.93 (1.81, 2.06)
1.66 (1.57, 1.75)
1.30 (1.05, 1.63)
1.92 (1.60, 2.30)

2.61(2.46, 2.78)
3.08 (2.77, 3.42)
2.45(2.21, 2.73)
2.38(1.70, 3.32)
2.40 (1.85, 3.13)

3.72(3.38, 4.10)
5.31(4.69, 6.02)
3.25 (2.88, 3.66)
2.90 (1.57, 5.33)
1.08 (0.76, 1.54)

Coronary heart disease
All geographic regions
Europe
North America
Australia / NZ
East Asia

124
57
33

23

3599426
1016359
1328311
143673
941039

54872
7630
40213
648
5630

1.17 (1.09, 1.24)
1.75 (1.34, 2.28)
1.21 (1.06, 1.38)
1.64 (0.48, 5.64)
1.08 (0.96, 1.21)

1.00 (0.96, 1.04)
1.00 (0.93, 1.07)
1.00 (0.95, 1.06)
1.00 (0.79, 1.27)
1.00 (0.95, 1.05)

1.34 (1.32, 1.35)
1.33(1.29, 1.37)
1.35(1.34, 1.35)
1.01 (0.96, 1.06)
1.31(1.24, 1.39)

2.02(1.91, 2.13)
2.12(1.94, 2.33)
1.96 (1.80, 2.12)
1.30(0.97, 1.73)
2.49 (1.87, 3.30)

2.81(2.63, 3.01)
2.94 (2.62, 3.30)
2.68(2.37,3.02)
2.88(1.94, 4.28)
3.01(1.89, 4.81)

3.81(3.47, 4.17)
5.15 (4.33, 6.12)
3.46 (3.03, 3.94)
2.43 (0.68, 8.70)
1.84 (0.87, 3.87)

Stroke
All geographic regions
Europe
North America
Australia / NZ
East Asia

114
44
30

31

3580423
980210
1320458
137292
972419

40084
4481
20897
308
13962

1.37(1.23, 1.53)
2.43 (1.84, 3.22)
1.34(1.17, 1.53)
3.59 (1.22, 10.6)
1.04 (0.90, 1.22)

1.00 (0.96, 1.04)
1.00 (0.91, 1.10)
1.00 (0.96, 1.04)
1.00 (0.66, 1.51)
1.00 (0.95, 1.05)

1.11(1.09, 1.14)
1.08 (1.06, 1.10)
1.03 (0.99, 1.07)
0.97 (0.91, 1.03)
1.24 (1.17, 1.31)

1.46 (1.39, 1.54)
1.59 (1.41, 1.79)
1.23 (1.13, 1.34)
1.29 (0.88, 1.89)
1.72 (1.57, 1.88)

2.11 (1.93, 2.30)
3.25 (2.43, 4.34)
1.72 (1.52, 1.95)
1.97 (0.97, 3.97)
2.51(1.86, 3.37)

2.33 (2.05, 2.65)
4.02 (3.15, 5.13)
1.98 (1.69, 2.31)
3.58(0.84, 15.2)
1.37(0.85, 2.21)

Respiratory disease
All geographic regions
Europe
North America
Australia / NZ
East Asia

89
31
27

24

3353331
923340
1278649
27203
954095

21634
2238
11912
145
6961

2.73(2.31, 3.23)
4.70 (3.53, 6.26)
2.41 (1.86, 3.12)
5.16 (1.94, 13.7)
2.12 (1.59, 2.84)

1.00 (0.99, 1.01)
1.00 (0.95, 1.06)
1.00 (0.93, 1.07)
1.00 (0.76, 1.31)
1.00 (0.98, 1.02)

0.90 (0.87, 0.94)
0.87 (0.79, 0.96)
0.89 (0.88, 0.91)
0.89 (0.69, 1.16)
0.87 (0.79, 0.96)

1.16 (1.08, 1.24)
1.26 (1.08, 1.48)
0.98 (0.90, 1.07)
1.03 (0.56, 1.90)
1.31(1.09, 1.56)

1.79 (1.60, 1.99)
2.21(1.70, 2.88)
1.46 (1.29, 1.66)
2.40 (0.74, 7.71)
2.96 (1.59, 5.50)

2.85(2.43, 3.34)
3.85(2.86, 5.17)
2.58 (2.12, 3.15)

1.61 (1.00, 2.60)

Cancer
All geographic regions
Europe
North America
Australia / NZ
East Asia

160
73
38
10
37

3839619
1121525
1413407
147994
986649

106066
23545
54336

1292
26567

1.10 (1.05, 1.16)
1.26 (1.09, 1.46)
1.23(1.07, 1.41)
1.48 (0.40, 5.44)
1.11 (1.02, 1.20)

1.00 (0.98, 1.02)
1.00 (0.96, 1.04)
1.00 (0.97, 1.03)
1.00 (0.90, 1.11)
1.00 (0.97, 1.03)

1.10 (1.09, 1.12)
1.07 (1.04, 1.10)
1.09 (1.06, 1.12)
1.09 (0.98, 1.22)
1.15 (1.09, 1.21)

1.31(1.28, 1.34)
1.24 (1.19, 1.29)
1.33(1.27, 1.38)
1.37 (1.15, 1.63)
1.47 (1.37, 1.57)

1.57 (1.50, 1.63)
1.55 (1.44, 1.67)
1.64 (1.51, 1.77)
1.50 (1.12, 2.03)
1.60 (1.22, 2.10)

1.96 (1.83, 2.09)
1.99 (1.77, 2.23)
1.85 (1.70, 2.01)
2.73(0.74,10.2)
1.13 (0.69, 1.85)

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.

Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
Results for South Asia are not shown because there were too few events to estimate HRs reliably.
Results for respiratory disease in the highest BMI category in Australia / NZ are not shown as there were too few events to estimate HRs reliably.
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eTable 17: Nine BMI groups vs all-cause mortality, (a) using fixed effect methods or (b) restricting follow-up to 5-15 years

Body-mass index (kg/mz)

No of No of No of
studies  participants  deaths 15, 135 185t0<20 20t0<22.5 22.5t0<25 25t0<27.5 27.5t0<30 30to<35  35t0<40 40 to <60
(a) Using fixed effect meta-analyses

All geographic regions 189 3,951,455 385,879 1.36 (1.34, 1.39) 1.07 (1.05, 1.08) 0.98 (0.98, 0.99) 1.00 (0.99, 1.01) 1.08 (1.07, 1.09) 1.24(1.22,1.25) 1.45 (1.44,1.47) 1.91(1.87,1.95) 2.66 (2.57, 2.74)
Europe 89 1,135,600 56,477 1.70 (1.58, 1.84) 1.16 (1.10, 1.22) 1.04 (1.02, 1.06) 1.00 (0.98, 1.02) 1.06 (1.04, 1.08) 1.19(1.17,1.22) 1.43 (1.40, 1.46) 1.87(1.80, 1.95) 2.88(2.71, 3.07)
North America 40 1,415,087 219,922 1.29 (1.25, 1.33) 1.04 (1.02, 1.06) 0.97 (0.96, 0.98) 1.00 (0.99, 1.01) 1.09 (1.08, 1.10) 1.25(1.24,1.27) 1.46 (1.45, 1.48) 1.94 (1.89, 1.98) 2.66 (2.56, 2.76)
Australia / NZ 11 149,602 4,656 1.45(1.12, 1.86) 1.30(1.10, 1.54) 1.03 (0.95, 1.13) 1.00 (0.94, 1.06) 0.99 (0.93, 1.05) 1.11(1.04, 1.19) 1.30(1.21, 1.40) 1.79 (1.56, 2.06) 2.15 (1.65, 2.79)
East Asia 46 1,074,385 100,784 1.37(1.34,1.41) 1.08 (1.05, 1.10) 0.99 (0.97, 1.00) 1.00 (0.99, 1.01) 1.07 (1.06, 1.09) 1.24(1.21,1.27) 1.49 (1.43, 1.55) 1.78 (1.56, 2.03) 1.37(1.13, 1.66)
South Asia 3 176,781 4,040 1.30(1.22,1.38) 1.06 (0.98, 1.16) 1.02 (0.96, 1.08) 1.00 (0.93, 1.07) 0.98 (0.89,1.08) 0.90(0.78, 1.04) 1.00(0.83, 1.21) 1.45 (0.95, 2.20) 1.60 (0.66, 3.86)
(b) Restricting follow-up to 5-15 years

All geographic regions 187 3,949,650 231,712 1.53(1.45,1.62) 1.15(1.11,1.19) 1.01(0.99, 1.03) 1.00(0.99, 1.01) 1.05 (1.04, 1.06) 1.19(1.17,1.21) 1.43 (1.39, 1.46) 1.90(1.82,1.98) 2.64 (2.50, 2.80)
Europe 88 1,134,616 45,383 1.98 (1.79, 2.19) 1.32(1.18,1.48) 1.03 (0.97, 1.09) 1.00 (0.97, 1.03) 1.06 (1.04, 1.08) 1.18(1.15,1.21) 1.46 (1.40, 1.53) 1.94 (1.82,2.06) 3.02 (2.78, 3.27)
North America 39 1,414,292 103,616 1.53(1.42,1.64) 1.12 (1.06, 1.17) 1.01 (0.99, 1.04) 1.00(0.99, 1.01) 1.05 (1.02, 1.07) 1.18(1.13,1.23) 1.40 (1.34,1.47) 1.88 (1.75, 2.03) 2.55(2.31, 2.82)
Australia / NZ 11 149,576 4,004 1.48 (1.13,1.94) 1.41(1.13,1.76) 1.04 (0.93,1.17) 1.00 (0.94, 1.07) 1.00 (0.93, 1.08) 1.13(0.99, 1.28) 1.41 (1.28,1.56) 1.88 (1.60, 2.21) 2.30(1.75, 3.01)
East Asia 46 1,074,385 74,669 1.37 (1.24,1.52) 1.09 (1.04, 1.15) 0.99 (0.97, 1.02) 1.00 (0.97, 1.03) 1.06 (1.03, 1.09) 1.26 (1.21,1.32) 1.49 (1.40, 1.60) 1.89 (1.63,2.19) 1.36 (1.02, 1.80)
South Asia 3 176,781 4,040 1.30(1.10, 1.52) 1.08 (0.90, 1.29) 1.04 (0.96, 1.13) 1.00 (0.89, 1.13) 0.99 (0.83, 1.19) 0.94 (0.72, 1.24) 1.03 (0.85, 1.26) 1.44 (0.94, 2.20) 1.62 (0.67,3.91)

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.

Reference categories are BMI 22.5 to <25 kg/m?.

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
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eTable 18: Six WHO BMI groups vs all-cause mortality, (a) using fixed effect methods or (b) restricting follow-up to 5-15 years

No of
studies

No of
participants

No of
deaths

Underweight
(15 to <18.5)

Normal weight
(18.5 to <25)

Overweight
(25 to <30)

Obesity Grade |
(30 to <35)

Obesity Grade Il
(35 to <40)

Obesity Grade llI
(40 to <60)

(a) Using fixed effect meta-analyses
All geographic regions

Europe

North America
Australia / NZ
East Asia
South Asia

189
89
40
11
46

3

3,951,455
1,135,600
1,415,087
149,602
1,074,385
176,781

385,879
56,477
219,922
4,656
100,784
4,040

1.36 (1.34, 1.39)
1.67 (1.55, 1.80)
1.30 (1.26, 1.34)
1.41 (1.10, 1.82)
1.37 (1.33, 1.40)
1.27 (1.19, 1.35)

1.00 (1.00, 1.00)
1.00 (0.99, 1.01)
1.00 (0.99, 1.01)
1.00 (0.95, 1.05)
1.00 (0.99, 1.01)
1.00 (0.96, 1.04)

1.13 (1.13, 1.14)
1.09 (1.07, 1.10)
1.16 (1.15, 1.16)
1.01 (0.97, 1.06)
1.11(1.10, 1.13)
0.93 (0.86, 1.01)

1.45 (1.44, 1.47)
1.40 (1.37, 1.43)
1.48 (1.46, 1.50)
1.27 (1.18, 1.37)
1.48 (1.43, 1.54)
0.98 (0.82, 1.18)

1.91 (1.87, 1.95)
1.84 (1.76, 1.91)
1.95 (1.90, 2.00)
1.75 (1.52, 2.01)
1.77 (1.56, 2.02)
1.42 (0.93, 2.15)

2.66 (2.57, 2.74)
2.83 (2.65, 3.01)
2.68(2.58, 2.79)
2.09 (1.61, 2.72)
1.36 (1.12, 1.65)
1.57 (0.65, 3.78)

(b) Restricting follow-up to 5-15 years

All geographic regions

Europe

North America
Australia / NZ
East Asia
South Asia

187
88
39
11
46

3

3,949,650
1,134,616
1,414,292
149,576
1,074,385
176,781

231,712
45,383
103,616
4,004
74,669
4,040

1.49 (1.41, 1.58)
1.82 (1.68, 1.99)
1.50 (1.39, 1.62)
1.42 (1.09, 1.86)
1.36 (1.22, 1.52)
1.28 (1.11, 1.46)

1.00 (0.98, 1.02)
1.00 (0.97, 1.04)
1.00 (0.97, 1.03)
1.00 (0.96, 1.05)
1.00 (0.96, 1.04)
1.00 (0.99, 1.01)

1.08 (1.07, 1.09)
1.10(1.10, 1.11)
1.08 (1.06, 1.10)
1.01 (0.95, 1.09)
1.11(1.10, 1.12)
0.93 (0.80, 1.09)

1.42 (1.38, 1.45)
1.46 (1.40, 1.53)
1.39 (1.34, 1.44)
1.35(1.23, 1.48)
1.50 (1.41, 1.58)
0.99 (0.81, 1.19)

1.87 (1.80, 1.95)
1.92 (1.79, 2.06)
1.87 (1.74, 2.01)
1.79 (1.54, 2.08)
1.86 (1.60, 2.16)
1.42 (0.93, 2.16)

2.60 (2.45, 2.75)
2.95(2.72, 3.19)
2.53(2.30, 2.78)
2.24(1.71, 2.93)
1.35(1.02, 1.79)
1.57 (0.65, 3.79)

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.

Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
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eTable 19: Effects of adjustment for race, or of exclusion of diabetes at baseline, in studies that could do this

No of No of No of Underweight  Normal weight Overweight Obesity Grade| Obesity Grade Il  Obesity Grade lll

studies participants deaths (15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)
Adjustment for race
Not adjusted for race 68 205478 23087 1.69 (1.50, 1.90) 1.00 (0.95, 1.05) 1.05 (1.05, 1.06) 1.34(1.26,1.43) 1.82 (1.66, 2.00) 2.64 (2.32, 3.00)
Adjusted for race 68 205478 23087 1.69 (1.50, 1.90) 1.00 (0.95, 1.05) 1.05 (1.04, 1.06) 1.33(1.25,1.41) 1.80(1.64, 1.97) 2.60(2.28, 2.95)
P value for heterogeneity 0.988 - 0.963 0.894 0.868 0.876
Exclusion of baseline diabetes
Including diabetes 100 441577 45509 1.53(1.39, 1.68) 1.00 (0.96, 1.04) 1.07 (1.06, 1.07) 1.39(1.33, 1.45) 1.85(1.73,1.99) 2.68(2.42,2.97)
Excluding diabetes 100 429264 42693 1.55(1.40, 1.71) 1.00 (0.96, 1.04) 1.07 (1.06, 1.07) 1.36 (1.30, 1.42) 1.78 (1.67, 1.90) 2.66 (2.42,2.92)

P value for heterogeneity

0.893

0.980

0.765

0.800

0.765

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.

Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
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eTable 20: Six WHO BMI groups vs all-cause mortality, in studies with full baseline data on heart disease, stroke & cancer

Underweight Normal weight Overweight Obesity Grade |  Obesity Grade Il  Obesity Grade Ill
(BMI 15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)

19 studies; 820,301 participants; 40,205 deaths

No. of participants /deaths 13589 /1221 425611 /19522 267626 /12880 82213 / 4427 23036 / 1464 8226 / 691

HR (95% Cl) 1.56 (1.37,1.78) 1.00(0.95,1.06) 1.09(1.04,1.13) 1.40(1.31,1.50) 1.75(1.60,1.91) 2.51(2.09, 3.00)

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.
Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
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eTable 21: Six WHO BMI groups vs cause-specific mortality, by year of baseline survey

No of No of No of Underweight  Normal weight Overweight Obesity Grade | Obesity Grade Il  Obesity Grade lll
studies participants deaths (15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)
All studies
BMI recorded <1990 113 1,054,589 115,745 1.43(1.34,1.53) 1.00 (0.98, 1.02) 1.14 (1.14,1.15) 1.58 (1.52, 1.64) 2.10(1.98, 2.23) 2.88(2.57, 3.22)
BMI recorded >1990 76 2,896,866 270,134 1.53(1.40, 1.67) 1.00(0.97, 1.03) 1.05(1.03, 1.07) 1.31(1.29,1.33) 1.76 (1.67, 1.84) 2.49 (2.35, 2.64)
P-value for heterogeneity 0.27 <0.001 <0.001 <0.001 0.070
European studies
BMI recorded <1990 58 335,001 23,812 1.39(1.22,1.58) 1.00 (0.95, 1.05) 1.13(1.12,1.15) 1.63(1.53,1.74) 2.09 (1.90, 2.30) 3.00(2.63, 3.43)
BMI recorded >1990 31 800,599 32,665 1.88 (1.70, 2.07) 1.00 (0.94, 1.06) 1.08 (1.08, 1.08) 1.33(1.27, 1.40) 1.88(1.73, 2.05) 2.88(2.59, 3.21)
P-value for heterogeneity 0.001 0.177 0.010 0.217 0.437
North American studies
BMI recorded <1990 25 547,820 61,764 1.38(1.25,1.52) 1.00 (0.96, 1.04) 1.12(1.10,1.14) 1.49 (1.40, 1.58) 2.13(1.96, 2.32) 3.01(2.60, 3.48)
BMI recorded 21990 15 867,267 158,158 1.60(1.29, 1.99) 1.00(0.92, 1.08) 1.05(1.00, 1.10) 1.26 (1.25, 1.28) 1.66(1.53,1.81) 2.17 (1.98, 2.37)
P-value for heterogeneity 0.601 0.045 0.002 0.001 0.006
Australia/New Zealand
BMI recorded <1990 5 13,825 1,237  1.37(0.79,2.37) 1.00(0.95,1.06) 0.98(0.87,1.10) 1.41(0.95,2.09)  1.57(1.08, 2.30) 1.00 (0.31, 3.26)
BMI recorded 21990 6 135,777 3,419 1.49(1.11, 2.01) 1.00(0.93, 1.07) 1.03(0.95, 1.13) 1.29(1.19,1.39) 1.77 (1.40, 2.25) 2.22(1.68, 2.93)
P-value for heterogeneity 0.679 0.651 0.922 0.805 0.178
East Asian studies
BMI recorded <1990 25 157,943 28,932 1.25(1.12, 1.40) 1.00(0.99, 1.01) 1.15(1.11, 1.18) 1.73 (1.48, 2.03) 1.38(1.06, 1.81) 1.01(0.80, 1.27)
BMI recorded >1990 21 916,442 71,852  1.47(1.28,1.70) 1.00(0.93,1.07) 1.09(1.08,1.10)  1.41(1.34, 1.49) 1.90 (1.64, 2.21) 2.65 (1.87, 3.76)

P-value for heterogeneity

0.157

0.036

0.022

0.079

<0.001

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.

Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).

Studies were grouped according to median year of baseline survey (see eTable 1). All studies from South Asia began recruitment after 1990.

P-values for heterogeneity were calculated using multivariate meta-regression.

34



eTable 22: Six WHO BMI groups vs all-cause mortality, by method of assessing BMI

No of No of No of Underweight Normal weight Overweight Obesity Grade | Obesity Grade Il  Obesity Grade Il
studies participants deaths (15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)

All geographic regions

Measured BMI 153 1,743,551 129,028 1.52(1.41, 1.64) 1.00(0.97, 1.03) 1.09 (1.09, 1.10) 1.44 (1.40, 1.49) 1.92(1.81, 2.04) 2.79 (2.56, 3.04)

Self-reported BMI 36 2,207,904 256,851 1.38(1.28, 1.48) 1.00(0.98, 1.02) 1.13(1.11,1.14) 1.47 (1.42,1.51) 2.00(1.90, 2.12) 2.68(2.42, 2.96)

p-values for heterogeneity 0.304 0.054 0.340 0.370 0.819
Europe

Measured BMI 85 588,960 33,025 1.52 (1.37,1.69) 1.00 (0.96, 1.04) 1.11(1.09, 1.12) 1.53 (1.46, 1.60) 1.98 (1.84, 2.13) 3.07 (2.76, 3.41)

Self-reported BMI 4 546,640 23,452 1.83(1.57,2.13) 1.00(0.99, 1.01) 1.21(1.01, 1.44) 1.36 (1.07, 1.72) 2.72 (1.70, 4.34) 2.46 (2.11, 2.88)

p-values for heterogeneity 0.003 0.525 0.864 0.547 0.851
North America

Measured BMI 20 86,010 12,868 1.74 (1.43,2.12) 1.00 (0.92, 1.09) 1.00 (0.97, 1.04) 1.21(1.11, 1.32) 1.72(1.48,1.99) 2.28 (1.82, 2.86)

Self-reported BMI 20 1,329,077 207,054 1.34(1.26, 1.43) 1.00 (0.98, 1.02) 1.14 (1.12, 1.16) 1.51(1.45,1.57) 2.08 (1.94, 2.24) 2.88(2.61,3.17)

p-values for heterogeneity 0.002 0.004 <0.001 0.037 0.057
East Asia

Measured BMI 35 844,914 75,444 1.44 (1.24,1.67) 1.00 (0.95, 1.05) 1.14(1.11,1.17) 1.55(1.41, 1.70) 1.78 (1.50, 2.12) 2.62(1.83, 3.73)

Self-reported BMI 11 229,471 25,340 1.28(1.14,1.43) 1.00(0.99, 1.01) 1.09 (1.02, 1.16) 1.53(1.34,1.75) 1.80(1.25, 2.60) 1.29(0.88, 1.89)

p-values for heterogeneity

0.445

0.377

0.643

0.834

<0.001

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.

Reference category is participants with WHO-defined normal weight (BMI value between 18.5 and <25 kg/m?).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).

P-values for heterogeneity were calculated using multivariate meta-regression.

Results from Australia / NZ and South Asia are not shown, as all but one study used measured BMI.
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eTable 23: Six WHO BMI groups vs all-cause mortality, by population source (occupational or population based)

Underweight Normal weight Overweight Obesity Grade |  Obesity Grade Il  Obesity Grade Ill
(BMI 15 to <18.5) (18.5 to <25) (25 to <30) (30 to <35) (35 to <40) (40 to <60)

Occupational studies

(30 studies; 397,442 participants; 24,976 deaths)
No of participants / deaths 8294 /301 216071/ 11098 121152 /9384 37223 /3040 10345 / 786 4357 / 367
HR (95% Cl) 1.32(1.15, 1.53) 1.00 (0.95, 1.05) 1.19 (1.14, 1.24) 1.68 (1.57, 1.80) 2.22(2.04,2.41) 3.31(2.99, 3.67)

Approximately population-based studies
(159 studies, 3,554,013 participants; 360,903 deaths)

No of participants / deaths 105797 / 12425 1929479 / 181425 1128951 / 120909 293617 / 34278 70482 / 8393 25687 / 3473
HR (95% Cl) 1.48 (1.40, 1.57) 1.00 (0.98, 1.02) 1.09 (1.09, 1.10) 1.40 (1.37,1.43) 1.86 (1.78, 1.94) 2.60 (2.43,2.78)
P-value for heterogeneity 0.458 . 0.002 <0.001 0.007 0.003

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.
Reference category is WHO-defined normal weight (BMI 18.5 to <25 kg/m?).

Group-specific CIs were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).
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eFigure 1. Flow diagram

Scregqiqg and Identification
eligibility

Obtaining
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98 Studies identified through database searching

167 Studies identified through other sources,
including contact with researchers

241 Studies after duplicates removed and
screened for eligibility

241 Studies for which IPD were sought

A 4

A 4

~
J

[ Available data

239 Studies for which IPD were provided
10,625,411 participants for whom data were provided

2 Studies for which IPD were not provided
307,667 Participants
39,611 Deaths

Analyzed data

All participants
237 Studies
10,622,450 Participants
1,601,774 Deaths

Excluding people with pre-existing disease
236 Studies
9,104,247 Participants
1,210,250 Deaths

Additionally excluding initial 5 years of follow-up
213 Studies
7,805,434 Participants
949,010 Deaths

Additionally restricting to never-smokers
189 Studies
3,951,455 Participants
385,879 Deaths
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eFigure 2: 9 BMI categories vs all-cause mortality, by baseline age & 3 geographic regions

European cohorts North American cohorts East Asian cohorts

Age 35 to 49 years at baseline

Studies Participants Deaths Studies Participants Deaths Studies Participants Deaths
8 — 52 226,459 7,752 8 26 390,431 19,811 8 — 34 465,574 14,070
6 — 6 — 6 —

4 4 \ 4|

n . R
14— — b~ — — — — — I e — — — — = 1 g — — — —
0.8 0.8 — 0.8
[ I I [ I I I [ [ I I [ I [ [ I I I [ [ I
15 20 25 30 35 40 45 15 20 25 30 35 40 45 15 20 25 30 35 40 45
Age 50 to 69 years at baseline
Studies Participants Deaths Studies Participants Deaths Studies Participants Deaths
8 — 77 728276 41,847 8 — 36 794,285 139,428 8 — ey 531,345 61,511
—~ 6 6 — 6 —
O
§ 4 — 4 — 4 —
2
2 +
g | /
s, : - + 2
3
E R - S
T [ + . ! L]
1 L.Liiiif 1 - *_-177777 1***“"*****7
0.8 0.8+ 0.8
[ I I [ I I I [ [ I I [ I [ [ I I I [ [ I
15 20 25 30 35 40 45 15 20 25 30 35 40 45 15 20 25 30 35 40 45
Age 70 to 89 years at baseline
Studies Participants Deaths Studies Participants Deaths Studies Participants Deaths
8 28 23,618 6779 8 | 28 111,757 56,180 8 | 21 58,717 24,729
6 — 6 — 6 —
4 — 4 — 4 —
2 | | 2 { | 2
N I 1 —tmet 1 emet
0.8 0.8+ 0.8
I I I I T T I I I I T I T I I I I T I I I
15 20 25 30 35 40 45 15 20 25 30 35 40 45 15 20 25 30 35 40 45

Mean body-mass index (kg/m?) l Reference category

Analyses are restricted to never-smokers without pre-existing chronic disease, and exclude the first 5 years of follow-up.

BMI groups: 15 to <18.5, 18.5 to <20, 20 to <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30, 30 to <35, 35 to <40, and 40 to
<60 kg/mz. Reference category (arrow) is 22.5 to <25 kg/mz.

Group-specific CIs are from floating variance estimates (reflecting independent variability within each category, including the
reference group). Areas of squares are proportional to the information content in each.
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eFigure 3: 9 BMI categories vs all-cause mortality, by sex and 3 geographic regions

European cohorts North American cohorts East Asian cohorts
Studies Participants Deaths HRf (95% Cl) Studies Participants Deaths HRY (95% Cl) Studies Participants Deaths HRY (95% Cl)
Men 75 166,946 14,379 1.70(1.54,1.88) Men 30 352,288 64,859 1.43(1.37,1.50) Men 39 281,532 32,357 1.77(1.68,1.88)
Women 59 819,235 41,254 1.32(1.26,1.39) Women 33 946,179 150,583 1.28(1.25,1.32) Women 37 778,840 68,006 1.40(1.29,1.51)
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Mean body mass index (kg/m?)

——=—— Female —=—— Male l Reference category

Analyses are restricted to never-smokers without pre-existing chronic disease, and exclude the first 5 years of follow-up.
BMI groups: 15 to <18.5, 18.5 to <20, 20 to <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30, 30 to <35, 35 to <40, and 40 to <60 kg/mz.
Reference category (arrow) is BMI 22.5 to <25 kg/mz.

Group-specific Cls are from floating variance estimates (reflecting independent variability within each category, including reference).

Areas of squares are proportional to the information content in each. The highest BMI category in East Asians was removed because of small numbers.
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eFigure 4: 9 BMI categories vs all-cause mortality, by sex and 3 geographic regions, in studies with both men and women

European cohorts

Studies Participants Deaths

North American cohorts

Studies Participants Deaths

East Asian cohorts

Studies Participants Deaths

Men 49 124,603 9,340 Men 24 312,962 58,326 Men 32 224,722 25,180
Women 49 280,779 17,494 Women 24 721,874 131,909 Women 32 716,588 67,050
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Mean body mass index (kg/m?)

——=—— Female —=—— Male l Reference category

Analyses are restricted to never-smokers without pre-existing chronic disease, and exclude the first 5 years of follow-up.
BMI groups: 15 to <18.5, 18.5 to <20, 20 to <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30, 30 to <35, 35 to <40, and 40 to <60 kg/mz.
Reference category (arrow) is BMI 22.5 to <25 kg/mz.

Group-specific Cls are from floating variance estimates (reflecting independent variability within each category, including reference).

Areas of squares are proportional to the information content in each. The highest BMI category in East Asians was removed because of small numbers.
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eFigure 5: 9 BMI categories vs cause-specific mortality, by 3 geographic regions

European cohorts North American cohorts East Asian cohorts

Cardiovascular disease
Studies Participants Deaths  HRft (95% Cl) Studies Participants Deaths  HRt (95% ClI) Studies Participants Deaths  HRt (95% ClI)
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eFigure 5 (continued)

European cohorts North American cohorts East Asian cohorts
Respiratory disease
Studies Participants Deaths  HRt (95% Cl) Studies Participants Deaths  HRt (95% ClI) Studies Participants Deaths  HRt (95% Cl)
31 923,340 2238 1.63(1.51,1.76) 27 1,278,649 11,912 1.32(1.19,1.46) 24 954,095 6961 1.49(1.17,1.91)
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Cancer
Studies Participants Deaths  HRt (95% ClI) Studies Participants Deaths  HRt (95% Cl) Studies Participants Deaths  HRt (95% ClI)
73 1,121,525 23,545 1.21(1.19,1.23) 38 1,413,407 54,336 1.19(1.15,1.23) 37 986,649 26,567 1.25(1.17,1.33)
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Mean body mass index (kg/m?) l Reference category

Red arrow denotes reference
category (22.5 to <25 kg/mz)

tHR, hazard ratio per 5 kg/mZ BMI in the range BMI >25 kg/m? (and 95% CI).

Analyses are restricted to never-smokers without pre-existing chronic disease, exclude the first 5 years of follow-up, and
include data from all geographical regions.

BMI groups: 15 to <18.5, 18.5 <20, 20 to <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30, 30 to <35, 35 to <40, and 40 to
<60 kg/mz. Reference category (arrow) is 22.5 to <25 kg/mz. Reference group is BMI 22.5 to 25 kg/m?2.

CIs are from floating variance estimates (reflecting independent variability within each category, including reference).
Areas of squares are proportional to the information content of each.

The highest BMI category in East Asians was removed because it included only a limited number of individuals.



eFigure 6: 9 BMI categories vs all-cause mortality; effects of adjustments and exclusions
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BMI category (kg/m?)

—— Analysis adjusted for age (at baseline) and sex
Analysis adjusted for age, sex, and smoking
—®— Analysis adjusted for age, sex, and smoking, excluding participants with known disease at baseline

—&— Analysis adjusted for age, sex, and smoking, excluding participants with known disease at baseline,
and excluding the initial 5 years of follow-up

—— Analysis adjusted for age and sex, excluding participants with known disease at baseline,
restricted to never-smokers

—E— Analysis adjusted for age and sex, excluding participants with known disease at baseline,
restricted to never-smokers, and excluding the initial 5 years of follow-up

BMI groups: 15 to <18.5, 18.5 to <20, 20 to <22.5, 22.5 to <25,
25 to <27.5, 27.5 to <30, 30 to<35, 35 to<40 and 40 to <60 kg/m?2

Reference category is BMI 22.5 to <25 kg/m? for all analyses.

Group-specific CIs were calculated using floating variance estimates (reflecting
independent variability within each group, including the reference group).

Areas of symbols are proportional to the information content of each.
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eFigure 7: 9 BMI categories vs all-cause mortality in the studies that could provide analyses by age at risk

(A) Without excluding initial years of follow up
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(B) Excluding initial 5 years of follow up

101 studies, 45661 deaths

| poot
32 ++++*+ +
16 + '

8- +...l. +
ST
o 9 i

+ il
| am""

15 20 25 30 35 40 45
Mean BMI (kg/m?)

—&— 40-59 —®&— 60-69 —®&— 70-79 —®&— 80+

Analyses are restricted to never-smokers without pre-existing chronic disease, and exclude the first 5 years of follow-up.

BMI groupings: 15 to <18.5, 18.5 to <20, 20 to <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30, 30 to<35, 35 to<40, and 40 to <60 kg/m?2.

Reference category is BMI 22.5 to <25 kg/m?.

Group-specific confidence intervals (CIs) were calculated using floating variance estimates (reflecting independent variability within each group, including the reference group).

Areas of squares are proportional to the information content in each.

44



eFigure 8: Absolute risks corresponding to the overall relative risks

Effects of the Global BMI Consortium relative risks on absolute risks of death at ages
35-69, if absolute risks in the reference BMI category are 19% male and 11% female
(which are intermediate between the current risks in Western Europe and in North America)
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Relative and absolute risks of death at ages 35-69 by BMI and by sex,
if 35-year risk in the reference BMI category is 19% male, 11% female*

Male Female
oWIcategory, kg’ | demnrate  Meanannual - 3year | St Mean annual 35 year
ratio, RR ratio, RR
15-18.5 (underweight) 1.82 10.93 31.8 1.55 5.17 16.6
18.5-20 1.44 8.70 26.2 1.15 3.85 12.6
20-22.5 1.02 6.15 19.4 1.01 3.35 111
22.5 to <25 (reference) 1.00 6.02 19.0 1.00 3.33 11.0
25-27.5 (overweight) 1.07 6.47 20.3 1.05 3.49 115
27.5-30 (overweight) 1.27 7.66 23.5 1.16 3.87 12.7
30-35 (grade 1 obese) 1.66 9.97 29.5 1.36 452 14.6
35-40 (grade 2 obese) 2.66 16.02 42.9 1.85 6.15 194
40-60 (grade 3 obese) 4.35 26.17 60.0 2.69 8.95 26.9

* If the mean of age-specific death rates/1000 in the age range 35-69 is R, then 35-year risk (%) of dying in
this age range is 100 — 100 exp (—35 R/1000). This yields the reference category death rates (from the risks
of 19% and 11%). Multiplication by RRs then yields the other death rates, from which come 35-year risks.
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eFigure 9: Log. hazard ratio for all-cause mortality per 5 kg/m? higher BMI, plotted
against mean BMI in each study
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Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers without pre-existing chronic disease.

HRs per 5 units of BMI were estimated by inverse-variance-weighted regression of the pooled log HR on BMI in the BMI range

25 to 60 kg/m?.

Each point represents one study. The line has been fitted by meta-regression: P-value testing for non-zero slope = 0.431.
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eFigure 10: Log. hazard ratios for all-cause mortality per 5 kg/m? higher BMI,
plotted against median year of baseline survey
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Analyses excluded the first 5 years of follow-up, restricted to never-smokers without pre-existing chronic disease.

HRs per 5 units of BMI were estimated by inverse-variance-weighted regression of the pooled log HR on BMI in the BMI range
25 to 60 kg/m?.

Each point represents one study. The line has been fitted by meta-regression: P-value testing for non-zero slope = 0.491.
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eFigure 11: Log. hazard ratio for all-cause mortality per 5 kg/m? higher BMI,
plotted against study size
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No. of participants in each study

Analyses excluded the first 5 years of follow-up, and were restricted to never-smokers and people without pre-existing
chronic disease.

HRs per 5 units of BMI were estimated by inverse-variance-weighted regression of the pooled log HR on BMI in the BMI
range 25 to 60 kg/m?2.

Each point represents one study. The line has been fitted by meta-regression: P-value testing for non-zero slope = 0.615.
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eAppendix 1: Investigators in each study

Abdominal Aortic Aneurysm Screening Program: P Norman, K Jamrozik; Agricultural Health Study: L B
Freeman, H Chen; Air Force/Texas Coronary Atherosclerosis Prevention Study: R W Tipping; Aito Town
Study: A Okayama, H Ueshima, H Maegawa; Akabane Study: M Nakamura, N Aoki; Antihypertensive and Lipid-
Lowering Treatment to Prevent Heart Attack Trial: B R Davis, L Simpson, S Pressel; Beijing Anzhen Cohort
Study: C H Yao, Z S Wu; Anzhen 02 Cohort Study: Z S Wu; Apolipoprotein Related Mortality Risk Study: G
Walldius, I Jungner; Atherosclerosis Risk in Communities Study: L Chambless, A Folsom, J Stevens, C Ndumele;
ATTICA Study: D B Panagiotakos, C Pitsavos, C Chrysohoou; Australian Diabetes, Obesity and Lifestyle Study:
D Magliano, A Peeters, J Shaw, E L M Barr; Australian Longitudinal Study of Ageing: M Luszcz, H Christensen;
Breast Cancer Detection Demonstration Project: S C Moore; Beijing Aging Study: Z Tang; Belgian Inter-
university Research on Nutrition and Health: G De Backer, D De Bacquer, M Kornitzer; Bezafibrate Infarction
Prevention Registry Study: M Benderly; British Regional Heart Study: P H Whincup, S G Wannamethee, R
Morris; British Union Provident Association Study: N Wald, J Morris, M Law; British Women's Heart and
Health Study: J-P Casas, C Dale, DA Lawlor; Bruneck Study: S Kiechl, J Willeit, P Willeit; Busselton Health
Study: M W Knuiman, M Divitini, H Bartholomew; Caerphilly Prospective Study: G Davey Smith, P Sweetham, P
Elwood, J Yarnell, J Gallacher; California Teachers Study: L Bernstein, H Anton-Culver; Cancer Prevention Study
I: AV Patel, J S Hildebrand, B Carter, S M Gapstur; Cancer Prevention Study II: A V Patel, J S Hildebrand, S M
Gapstur; Capital Iron & Steel Company Study: X G Wu; Capital Iron & Steel Company Hospital Cohort: ]
Zhou, X H Yu; Cardiovascular Disease Risk Factors Two-Township Study: W H Pan; Cardiovascular Health
Study (CHS1-CHS2): M Cushman, E Enright, R Kronmal; Cardiovascular Study in the Elderly: E Casiglia;
Consultation Bureau Project: D Kromhout; Centre d'Investigations Preventives et Cliniques (IPC), Paris: A
Benetos, L Guize(deceased); Charleston Heart Study: P J Nietert, S Sutherland, J Keil; Chicago Heart Association
Detection Project In Industry: P Greenland; China Hypertension Survey Epidemiology Follow-up Study: J
He; China Prospective Study: M Smith, G Yang, M Zhou, L Yang, G Whitlock, Z Chen; Civil Service Workers
Study: A Tamakoshi; CLUE II: K Visvanathan, J Hoffman-Bolton; Cohort of Norway (FINNMARK): R Selmer, A ]
Sogaard, L L Hdheim, H E Meyer, W Nystad; Cohort of Norway (HUBRO): R Selmer, A J Ségaard, L L Haheim, H E
Meyer, W Nystad; Cohort of Norway (OPPHED): R Selmer, A J Ségaard, L L Hdheim, H E Meyer, W Nystad; Cohort
of Norway (OSLO2): R Selmer, A J Ségaard, L L H3heim, H E Meyer, W Nystad; Cohort of Norway (TROMS): R
Selmer, A J Sbgaard, L L Haheim, H E Meyer, W Nystad; Cohort of Swedish Men: N Hakansson; Community-
based Cancer Screening Project: C ] Chen; Copenhagen City Heart Study: B G Nordestgaard, A Tybjaerg-
Hansen, R Frikke-Schmidt, G Jensen, P Schnohr; Data from an Epidemiological Study on the Insulin Resistance
Syndrome: B Balkau, R Roussel, F Fumeron; Diet and Risk of Cardiovascular Disease in Spain: M A Rubio-
Herrera, J A Gutiérrez-Fuentes, J A Gomez-Gerique, A G de la Camara; Dubbo Study of the Elderly: L A Simons;
East Beijing Cohort Study: Z L Wu, L Q Chen, G L Shan; Edinburgh Artery Study: ] F Price, S Mclachlan;
Electrical Generating Authority of Thailand Study: P Sritara; Epidemiologische Studie zu Chancen der
Verhiitung: B Schottker, K-U Saum, B Holleczek, H Brenner, D Rothenbacher, V Arndt; Established Populations
for the Epidemiologic Study of the Elderly Studies: East Boston J O Taylor, Iowa R B Wallace, New Haven C L
Phillips, North Carolina G Fillenbaum, D G Blazer; European Prospective Investigation into Cancer and
Nutrition: B B de Mesquita, T Pischon, E Lund, A Cross, K T Khaw, N J Wareham, Y T Van Der Schouw, S Térnberg, J
Carstensen; Fangshan Cohort Study: D F Gu, X F Duan; Finnish Mobile Clinic Survey: A Aromaa, P Knekt, A
Reunanen; Finrisk 1977: ] Tuomilehto, P Jousilahti, E Vartiainen, P Puska; Finrisk 1982: ] Tuomilehto, P Jousilahti,
E Vartiainen, P Puska; Finrisk Cohort 1987: P Jousilahti, S Mannistd, M Peltonen; Finrisk Cohort 1992: V Salomaa,
K Harald, K Borodulin, M Perola; Finrisk Cohort 1997: V Salomaa, A Juolevi, A Jula; Flemish Study on
Environment, Genes and Health (FLEMENGHO): T Kuznetsova, T Richart, ] Staessen, L Thijs; Fletcher
Challenge Heart and Health Study: M Woodward, S MacMahon, R Norton, S Ameratunga, G Whitlock, R Jackson;
Framingham Offspring Study: R B D'Agostino Sr;Funagata Study: M Daimon, T Oizumi, T Kato, T Kayama;
Glucose Intolerance, Obesity and Hypertension Study: R Dankner, A Chetrit, F Lubin; Goteborg 1913 Study: L
Wilhelmsen; Goteborg 1933 Study: A Rosengren, L Wilhelmsen, L Welin ; Goteborg 1943 Study: A Rosengren, L
Wilhelmsen,; Gottingen Risk Incidence and Prevalence Study: D Nagel; Guangzhou Occupational Cohort
Study: R Dankner, A Chetrit, F Lubin, T H Lam, C Q Jiang, Y He,; Health Effects of Arsenic Longitudinal Study: H
Ahsan; Health in Men Study: L Flicker, B B Yeap; Health Professionals Follow-up Study: WC Willett, A Flint and
E B Rimm; Helsinki Aging Study: R S Tilvis, T E Strandberg; Helsinki Businessmen Study: T E Strandberg, V
Salomaa, R S Tilvis; Hertfordshire Cohort Study: C Cooper, E Dennison, A A Sayer, M Edwards; Hisayama Study:
Y Kiyohara, H Arima, T Ninomiya, M Lida; Hong Kong Study: ] Woo, S C Ho; Honolulu Heart Program: B
Rodriguez, D Sharp, J D Curb; Hoorn Study: C D A Stehouwer, J M Dekker, G Nijpels; Huashan Study: Z Hong, M S
Huang, B Zhou; Ibaraki Prefectural Health Study: F Irie; Ikawa, Kyowa, Noichi Study: S Sato, H Iso, A
Kitamura, Y Naito; Iowa Women's Health Study: ] R Cerhan, D Lazovich; Israeli Ischaemic Heart Disease
Study: U Goldbourt; Japan Collaborative Cohort Study: A Tamakoshi; Japan Public Health Center-based
Prospective Study 1: M Inoue; Japan Public Health Center-based Prospective Study 2: S Tsugane; Japan
Railways: M Tomita, Y Nishimoto, T Murayama; The Kinmen Neurological Disorders Survey: J L Fuh; Konan
Health and Nutrition Study: H Ueshima, Y Kita, S R Choudhury; Korean Cancer Prevention Study: J M Samet, K
J Jung, Y D Yun, S H Jee; Korean Multi-center Cancer Cohort Study: D Kang; Korean Medical Insurance
Corporation Study: I Suh, S H Jee, I S Kim; Kuopio Ischaemic Heart Disease Study: ] T Salonen, J Kauhanen,
T-P Tuomainen, J Virtanen; Kyowa Study: H Iso, S Sato, A Kitamura, Y Naito; Life Span Study Cohort: E Grant;
Lipid Research Clinics Follow-up Study: M Criqui, C Davis; Longitudinal Aging Study Amsterdam: M Visser, D
J H Deeg, ] L Poppelaars; Lower Extremity Arterial Disease Event Reduction Trial: T W Meade; Malmoé
Prevention Project: B Hedblad, P Nilsson, O Melander, G Engstrom; Melbourne Collaborative Cohort Study: G G
Giles, D English; Midspan Collaborative Study: O Melander, C Hart, G Davey Smith, D Hole(deceased), C Gillis;
Midspan Family Study: A McConnachie, N Sattar, G Watt; The Million Women Study: A Balkwill B J Cairns, G K
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Reeves, J Green, V Beral, The Million Women Study Collaborators ( www.millionwomenstudy.org); Minnesota Heart
Health Project: D Jacobs, H Blackburn, R Luepker; Minnesota Heart Survey: D Jacobs, H Blackburn, R Luepker;
Miyagi Cohort: Y Nishino; Miyama Cohort Study: T Hashimoto, K Sakata; MONICA Goteborg Study: A
Rosengren; MONICA/KORA Augsburg Survey 1: W Koenig, C Meisinger; MONICA/KORA Augsburg Survey 2: C
Meisinger, W Koenig; MONICA/KORA Augsburg Survey 3: W Koenig, C Meisinger; Monitoring of CVD Risk
Factors Project: W M Verschuren; MRC Study of Older People: A Fletcher; Multi-Ethnic Study of
Atherosclerosis: S ] Shea, K E Watson, I De Boer, A C Armstrong; Multiple Risk Factor Intervention Trial: L H
Kuller, J Neaton, L Eberly; Mumbai Cohort Study: P C Gupta, M S Pednekar; National Health and Nutrition
Examination Survey I: R F Gillum, B Howard, J Umans, J R Albertorio-Diaz, C Cox; National Health and Nutrition
Examination Survey III: ] R Albertorio-Diaz, R F Gillum; National Health Interview Survey: C L Jackson;
National Heart Foundation Risk Factor Prevalence Survey 1989: T A Welborn; Newcastle Study: A Dobson;
NHLBI Framingham Heart Study: D Levy, R B D'Agostino Sr, H Silbershatz; NIH-AARP Diet and Health Study: Y
Park, R Sinha; Noichi Study: H Iso, S Sato, A Kitamura, Y Naito; North Karelia Project: V Salomaa, P Puska, E
Vartiainen, T Laatikainen; Northwick Park Heart Study I: T Meade, K Garrow, ]J Cooper; Northwick Park Heart
Study II: J A Cooper; Norwegian Counties Study (NCS1): R Selmer, A Tverdal; Norwegian Counties Study
(NCS2): R Selmer, A Tverdal; Norwegian Counties Study (NCS3): R Selmer, A Tverdal;, Nova Scotia Health
Survey: ] A Shaffer, K W Davidson, S Kirkland; Nurses' Health Study I: JoAnn E Manson, Frank Hu, and Meir ]
Stampfer; Nurses' Health Study II: H Eliassen, W C Willett, S Hankinson; Nutrition Intervention Trials -
Linxian: Y Qiao; NYU Women's Health Study: A Zeleniuch-Jacquotte; Occupational Groups (0OG), Rome: A
Menotti, A Spagnolo; Ohasama Study: Y Imai, T Ohkubo, A Hozawa, I Tsuji, S Hisamichi; Ohsaki National Health
Insurance Cohort Study: Y Tomata; Osaka Study: S Sato; Oslo Study: I Holme, A Tverdal, L L Haheim, I
Hjermann, P Leren; Oyabe study: H Nakagawa, M Sakurai; Paris Prospective Study I: P Ducimetiere, J Empana;
Perth Risk Factors Survey: K Jamrozik, M Hobbs, R Broadhurst; Physicians' Health Study I & II: J M Graziano, H
D Sesso, P M Ridker, J E Buring, C Hennekens; Prostate, Lung, Colorectal and Ovarian (PLCO) Cancer
Screening Trial: B Wilcox; Prospective Study of Women in Gothenburg: C Bengtsson, C Bjorkelund, L Lissner;
Prevention of Renal and Vascular End Stage Disease Study: S ] L Bakker, R Gansevoort, B Wolffenbuttel;
Progetto CUORE (ATENA): S Giampaoli, L Palmieri, D Vanuzzo, S Panico, C Donfrancesco, L Pilotto; Progetto
CUORE (EMOFRI, MATISS83, MATISS87, MATISS93, MONFRI86, MONFRI89, MONFRI94): S Giampaoli, L
Palmieri, D Vanuzzo, S Panico, C Donfrancesco, L Pilotto; Prospective Cardiovascular Miinster Study: G Assmann,
H Schulte; Prospective Epidemiological Study of Myocardial Infarction: G Assmann, H Schulte; Prospective
Study of Pravastatin in the Elderly at Risk: N Sattar, J W Jukema; Puerto Rico Heart Health Program: C ]
Crespo, P Sorlie, M Garcia-Palmieri; Quebec Cardiovascular Study: P Lupien, N M Robitaille, B Cantin; Rancho
Bernardo Study: H Araneta, D Kritz-Silverstein, E Barrett-Connor, M Criqui, R Langer; Renfew and Paisley Study:
C Hart, G Davey Smith, D Hole(deceased); Research Centre for Prevention and Health (Glostrup Population
Studies): T Jgrgensen, T Thomsen, J Jespersen; Reykjavik Study: V Gudnason, T Aspelund, B Thorsson; Risk
Factors and Life Expectancy Pooling Project (ATS_SAR): M Trevisan; Risk Factors and Life Expectancy
Pooling Project (DISCO): M Trevisan; Risk Factors and Life Expectancy Pooling Project (GREPCO): M
Trevisan; Risk Factors and Life Expectancy Pooling Project (GUBBIO): M Trevisan; Risk Factors and Life
Expectancy Pooling Project (MICOL): M Trevisan; Risk Factors and Life Expectancy Pooling Project
(MONICA): M Trevisan; Risk Factors and Life Expectancy Pooling Project (NFR): M Trevisan; Risk Factors
and Life Expectancy Pooling Project (OB43): M Trevisan; Risk Factors and Life Expectancy Pooling Project
(RF2): M Trevisan; The Rotterdam Study: O H Franco, K Dhana, M Kavousi, A Hofman, J Kiefte-de Jong; The
Rotterdam Study II: O H Franco, T Muka, H W Tiemeier, F van Rooij; The Rotterdam Study III: O H Franco, A
Hofman, J D Schoufour, J C Kiefte-de Jong; Saitama Cohort Study: K Nakachi, K Imai; Scottish Heart Health
Study: H Tunstall-Pedoe, M Woodward; Seoul Male Cancer Cohort: Y-O Ahn; Seven Cities Cohorts Study: X H
Fang, S C Li, Q D Yang; Seven Countries Croatia: R Buzina; Seven Countries Finland: A Nissinen, H Tolonen;
Seven Countries Greece: C Aravanis, A Dontas, A Kafatos; Seven Countries Italy: A Menotti; Seven Countries
Japan: H Adachi, H Toshima, T Imaizumi; Seven Countries Netherlands: D Kromhout, J M Geleijnse; Seven
Countries Serbia: S Nedeljkovic, M Ostojic; Seven Countries US: D Jacobs, H Blackburn; Seventh-day Adventist
Cohort Study-1: W L Beeson; Shanghai Cohort Study: J-M Yuan, Z M Chen; Shanghai Men’s Health Study: X-O
Shu; Shanghai Women'’s Health Study: Y-T Gao; Shibata Cohort Study: H Tanaka, T Nakayama, N Yoshiike, T
Yokoyama, C Date; Shigaraki Town Study: Y Kita, A Nozaki, H Ueshima; Shirakawa Study: H Horibe, Y Matsutani,
M Kagaya; Singapore Chinese Health Study: W P Koh; Singapore Thyroid and Heart Study: K Hughes, ] Lee;
Singapore National Health Survey 1992: D Heng, S K Chew; Six Chinese Cohorts Study: B F Zhou, H Y Zhang;
Speedwell Study: Y Ben-Shlomo, ] Gallacher, J Yarnell, G Davey Smith; Strong Heart Study: B V Howard, L G
Best, M Begum; Study of Health in Pomerania: H Vdlzke; Swedish Mammography Cohort: A Wolk; Tanno-
Soubetsu Study: K Shimamoto, S Saitoh; Tecumseh Study: ] Keller; Three Prefecture Study Aichi: H Tanaka;
Three Prefecture Study Miyagi: I Tsuji; 45 and Up Study: G Joshy, R J Korda, E Banks; Thrombosis Prevention
Trial: T W Meade; Tianjin Study: Z Z Li, H Y Zhang; Toyama Study: Hidaeki Nakagawa, M Sakurai; Trivandrum
Oral Cancer Screening Trial: K Ramadas; Tromsg Study: I Njglstad, K Bonaa, E Arnesen; Turkish Adult Risk
Factor Study: A Onat, G Can, H Yuksel; United Kingdom Heart Disease Prevention Project: H Tunstall-Pedoe;
Uppsala Longitudinal Study of Adult Men: ] Sundstrém, J Arnlév, U Risérus; U.S.Radiologic Technologists
(URST) Cohort: C Kitahara; Vicenza Thrombophilia and Athrosclerosis Project: A Tosetto, F Rodeghiero;
Vitamins and Lifestyle (VITAL) Study: E White; Vorarlberg Health Monitoring and Promotion Programme: H
Ulmer, H Concin, G Nagel; West of Scotland Coronary Prevention Study: J W Jukema, I Ford; Whitehall 1
Study: M Kivimaki, M G Marmot, E Brunner, M J Shipley, A Fletcher, D Leon; Whitehall II Study: E J Brunner;
Women's Lifestyle and Health Study: E Weiderpass; Women's Health Initiative (Observational Study): S
Wassertheil-Smoller; Women's Health Study: P M Ridker; Wiirttemberg Construction Workers Cohort: V Arndt,
H Brenner, D Rothenbacher; Yunnan Tin Miner Cohort Study: S X Yao; Zaragoza Study: A M Ibafez.
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eAppendix 2: Pre-specified analysis plan
1. General methodological considerations

1.1 Participating consortia/cohort studies Consortia / large studies that had agreed to collaborate in
this effort are listed below.

Main exclusions: Participants with BMI<15 and BMI>60 kg/m? will be excluded. In addition,
participants of age <20 years and =90 years at baseline will be excluded. Primary analyses will also
exclude current and former smokers, and the first 5 years of follow-up.

1.2 Exposures and outcomes BMI will be pre-defined in the following categories: 15 to <18.5, 18.5
to <20, 20 to <22.5, 22.5 to <25 (reference category), 25 to <27.5, 27.5 to <30, 30 to <35, 35 to
<40, 40 to 60 kg/m2. Furthermore, to enable direct comparison with the Flegal et al meta-analysis
results, BMI will also be categorized according to standard cut-points: 15 to <18.5, 18.5 to <25
(reference category), 25 to <30, 30 to <35, 35 to <40, 40 to 60 kg/m2. The primary outcome of the
analysis will be all-cause mortality. Secondary outcomes will include: cause-specific mortality,
including mortality due to cancer, cardiovascular disease, CHD, stroke, and respiratory disease.

1.3 Unit of analysis The following advantages will derive from basing this meta-analysis on cohort-
level (rather than consortium-level) estimates for the pooled analyses. First, this approach should
enable appropriate pooling of the log hazard ratio (HR) estimates across different studies. Second, it
should facilitate reliable investigation of BMI-mortality associations under different circumstances
(eg, by different geographical regions, sex, and at different ages). Third, it should enable the
reliable quantification of between-study heterogeneity. As the accrual of these advantages will be
important to demonstrate that the present analysis represents a clear and significant methodological
improvement over the methods used by Flegal et al, this approach has been strongly encouraged.
Hence, to facilitate such analyses (and to enable a uniform approach to analyses across the
participating consortia/studies), the Coordinating Center will provide STATA software scripts for
direct use (or adaptation as needed). For example, given the categorical nature of the primary
exposure, it is essential to obtain the full covariance matrix of the log HR estimates within each
cohort to present relative risk as floating absolute risks and to facilitate more appropriate pooling
using multivariate meta-analysis.

1.4 Avoidance of “"double-counting” data from participating studies As some studies to be included in
the present analysis have provided data on BMI and mortality outcomes to two or more of the
participating consortia, it is important to ensure that data from such studies are not “double-
counted” in the present meta-analysis. This will be achieved in consultation with coordinators of the
participating consortia. In such situations, the information from the consortium to which the study
has provided the maximum relevant data will provide results for that cohort.

1.5 Subgroup analysis Associations of all-cause mortality with BMI depend not only on the
associations of specific causes of death with BMI in different regions (which might differ
quantitatively), but also on how relatively common each specific cause of death is in the particular
region (which can differ very substantially by region over time). Because of the latter point, there is
no reason to expect a priori that the association of all-cause mortality with BMI will be similar in
regions that have different underlying mortality patterns. Therefore, the primary analysis will be
stratified by major geographical regions (ie, Europe/North America/Australia/NZ, South Asia, and
East Asia). Furthermore, previous large-scale epidemiological studies have suggested that the
association between BMI and all-cause mortality varies across different age groups, and different
approaches used to assess BMI (ie, directly measured vs self-reported). It is therefore important to
investigate the effect of BMI on mortality risk within geographical regions according to these
different individual and study-level characteristics. Therefore, the meta-analysis will assess the
association between BMI categories and all-cause mortality by sex-specific age groups (ie, 35 to 49,
50 to 59, 60 to 69, 70 to 79, 80 to 89 years of age at baseline), smoking status (never smokers
only), and BMI assessment methods (self-reported vs. measured).

51



2. Statistical analyses plan

1. Each cohort lists whether information on the following chronic diseases were recorded at baseline
examination: (i) cardiovascular disease (ie, myocardial infarction, stroke, CABG, angioplasty,
peripheral artery disease, congestive heart failure); (ii) cancer (not including non-melanoma skin
cancer); (iii) respiratory diseases (eg, COPD); and (iv) neurodegenerative diseases (ie, Parkinson's
disease, Alzheimer's disease). We acknowledge that not all studies have full information on these
chronic diseases at baseline. However, a table providing the specific diseases recorded at baseline
by each study will clarify the exclusions made in the main analyses.

2. The following cohort-level characteristics at baseline will be provided in

(i) people without chronic disease at baseline (as defined in #1) and

(ii) all people (ie, without exclusion of people with known disease at baseline) (as a secondary
analysis for comparison purpose):

Total number of participants

Mean (SD) of BMI at baseline

Mean (SD) of age at baseline.

Mean (SD) of age at death.

Number (%) of males.

Number (%) of current tobacco smokers.

Median (IQR) of baseline survey year.

Median (IQR) of follow-up time.

Total number of deaths (incl. specifically deaths from cardiovascular disease, CHD, stroke,
cancer, and respiratory disease).

Country and region (ie, Europe, North America, South Asia, East Asia, Australia/NZ).

Method of assessment of height and weight (ie, self-reported or directly measured).

Ascertainment methods for (if possible, underlying) cause of death (death certificate only,
or death certificate supplemented by medical record).

m. Details of censoring for cases and follow-up.

i Hte e N M e WY oW« K Y
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3. Primary analyses will be in pre-defined BMI categories [15 to <18.5, 18.5 to <20, 20 to <22.5,
22.5 to <25 (reference category), 25 to <27.5, 27.5 to <30, 30 to <35, 35 to <40, 40 to 60 kg/mZ2].

Parallel analyses will use standard BMI categories [15 to <18.5, 18.5 to <25 (reference category),
25 to <30, 30 to <35, 35 to <40, 40 to 60 kg/m?2].

Both analyses will be conducted in people without chronic disease at baseline (as defined in #1).

4. To investigate measurement error in measured and self-reported BMI, each cohort provides mean
(SD) BMI values at baseline and, if available, at re-survey in studies with measured BMI, within each
category of baseline BMI.

5. For each analysis in #7 and #8, studies provide information on the number of participants and
number of deaths within each of these categories.

6. Analyses are based on Cox proportional hazards (PH) models estimated for each study separately,
using attained age (equivalent to calendar age or age-at-risk) as the underlying time scale.

All PH models are stratified by sex and by these age groups (20 to 34, 35 to 49, 50 to 59, 60 to, 70
to 79, 80 to 89 years of age at baseline).

PH models are adjusted for smoking status (current tobacco and the number of cigarette-
equivalents per day [or pack-years] if available/ex/never; or if not possible: current/other).

Studies contributing <10 deaths to a specific analysis will be excluded from that particular analysis

to avoid distortions (eg, non-convergence of statistical models) that can appear in analyses involving
small strata. HRs will be presented as floating absolute risks.
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7. The following analyses are restricted to participants without known history of chronic disease at
baseline (as defined in #1):

7a. Study-specific HRs (including standard errors and covariances) will be calculated for the
association between BMI categories and all-cause mortality:

i. Stratified by sex and age groups (at baseline), without excluding any follow-up.

ii. Adjusted for smoking, and stratified by sex and age groups, without excluding any follow-up.

iii. Adjusted for smoking, and stratified by sex and age groups, excluding the first 5 years of
follow-up. (Optional analyses can also adjust for confounding variables, such as education and
marital status, and urban/rural resident).

iv. Stratified by sex and age groups, excluding current and former smokers.

V. Stratified by sex and age groups, excluding current and former smokers and the first 5 years
of follow-up (primary analysis).

7b. The 5 analyses described in #7a will be repeated to calculate HRs between BMI categories
and all-cause mortality, according to different individual and study-level characteristics:

i. HRs by subgroup of geographical region (no extra analyses required) (primary analysis).

ii. HRs by subgroup of sex and age combined (35 to 49, 50 to 59, 60 to 69, 70 to 79, 80 to 89
years of age at baseline) ie, fitting 10 separate PH models within each sex-specific age group.

iii. If possible, HRs by ethnicity (fitting separate PH models within each ethnicity group).

iv. HRs by subgroup of assessment method (no extra analyses required).

7cC. The 5 analyses described in #7a will be repeated to calculate HRs for the association between
BMI categories and all-cause mortality, restricting follow-up to up to 15 years.

7d. The 5 analyses described in #7a will be repeated to calculate HRs for the association of BMI
categories, where available, with risk of death from

(i) cardiovascular disease,

(ii) CHD,

(iii) stroke,

(iv) cancer, and

(v) respiratory disease,

each censoring deaths from other causes.

8. The 5 analyses described in #7a will be repeated in all participants (without exclusion of people
with known disease at baseline) to calculate HRs for the association between BMI categories and all-
cause mortality.

9. Study-specific log HRs will be meta-analyzed by geographical regions using multivariate random-
effects meta-analysis. Between-study heterogeneity will be quantified by the I? statistic.
Supplementary analyses will combine log HRs using multivariate fixed-effect meta-analysis.

10. If required, consortia/studies will be contacted for further information or analyses.

3. List of consortia / large studies that had agreed to collaborate in this effort

Asia Cohort Consortium, Asia Pacific Cohort Studies Collaboration, Cancer Prevention Study I,
Cancer Prevention Study II, China Prospective Study, Emerging Risk Factors Collaboration, European
Prospective Investigation into Cancer and Nutrition (EPIC), National Cancer Institute (NCI) Cohort
Consortium, Korean Cancer Prevention Study, Million Women Study, National Health Interview
Survey, Nurses’ Health Study II, Prospective Studies Collaboration, UK Biobank, 45 and Up

(listed in alphabetical order — updated July 2015)
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eAppendix 3: PRISMA-IPD checklist

PRISMA-IPD Checklist item Reported
Section/Topic on page
Title
Title Identify the report as a systematic review and meta-analysis of individual 1
participant data.
Abstract
Structured summary Provide a structured summary including as applicable:
Background: state research question and main objectives, with information 3
on participants, interventions, comparators, and outcomes.
Methods: report eligibility criteria; data sources including dates of last 3
bibliographic search or elicitation, noting that IPD were sought; methods of
assessing risk of bias.
Results: provide number and type of studies and participants identified and 3
number (%) obtained; summary effect estimates for main outcomes
(benefits and harms) with confidence intervals and measures of statistical
heterogeneity. Describe the direction and size of summary effects in terms
meaningful to those who would put findings into practice.
Discussion: state main strengths and limitations of the evidence, general 3
interpretation of the results, and any important implications.
Introduction
Rationale Describe the rationale for the review in the context of what is already known. 4
Objectives Provide an explicit statement of the questions being addressed with 4
reference, as applicable, to participants, interventions, comparisons,
outcomes, and study design (PICOS). Include any hypotheses that relate to
particular types of participant-level subgroups.
Methods

Protocol and
registration

Eligibility criteria

Identifying studies:
information sources

Identifying studies: search
Study selection processes

Data collection processes

Data items

IPD integrity

Risk of bias assessment
in individual studies

Specification of outcomes
and effect measures

Indicate if a protocol exists and where it can be accessed. If available,
provide registration information including registration number and registry
name. Provide publication details, if applicable.

Specify inclusion and exclusion criteria including those relating to
participants, interventions, comparisons, outcomes, study design, and
characteristics (eg, years when conducted, required minimum follow-up).
Note whether these were applied at the study or individual level, ie, whether
eligible participants were included (and ineligible participants excluded) from
a study that included a wider population than specified by the review
inclusion criteria. The rationale for criteria should be stated.

Describe all methods of identifying published and unpublished studies
including, as applicable: which bibliographic databases were searched with
dates of coverage; details of any hand searching including of conference
proceedings; use of study registers and agency or company databases;
contact with the original research team and experts in the field; open
advertisements; and surveys. Give the date of last search or elicitation.
Present the full electronic search strategy for at least 1 database, including
any limits used, such that it could be repeated.

State the process for determining which studies were eligible for inclusion.

Describe how IPD were requested, collected, and managed, including any
processes for querying and confirming data with investigators. If IPD were
not sought from any eligible study, the reason for this should be stated (for
each such study).

If applicable, describe how any studies for which IPD were not available were
dealt with. This should include whether, how, and what aggregate data were
sought or extracted from study reports and publications (such as extracting
data independently in duplicate) and any processes for obtaining and
confirming these data with investigators.

Describe how the information and variables to be collected were chosen. List
and define all study-level and participant-level data that were sought,
including baseline and follow-up information. If applicable, describe methods
of standardizing or translating variables within the IPD data sets to ensure
common scales or measurements across studies.

Describe what aspects of IPD were subject to data checking (such as
sequence generation, data consistency and completeness, baseline
imbalance) and how this was done.

Describe methods used to assess risk of bias in the individual studies and
whether this was applied separately for each outcome. If applicable, describe
how findings of IPD checking were used to inform the assessment. Report if
and how risk of bias assessment was used in any data synthesis.

State all treatment comparisons of interest. State all outcomes addressed
and define them in detail. State whether they were prespecified for the
review and, if applicable, whether they were primary/main or
secondary/additional outcomes. Give the principal measures of effect (such
as risk ratio, hazard ratio, difference in means) used for each outcome.

5 and eAppendix 2

5 and eAppendix 4

5, eAppendix 4,
and eFigure 1

eAppendix 4

5, eAppendix 2,
and eAppendix 4
5, eAppendix 2,
and eAppendix 4

5,6, 7 and

eFigure 1

eAppendix 2

eAppendix 2

eAppendix 2

5,6, 7 and
eAppendix 2
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Synthesis methods

Exploration of variation
in effects

Risk of bias across studies

Additional analyses

Describe the meta-analysis methods used to synthesize IPD. Specify any
statistical methods and models used.

If applicable, describe any methods used to explore variation in effects by
study- or participant-level characteristics (such as estimation of interactions
between effect and covariates). State all participant-level characteristics that
were analyzed as potential effect modifiers and whether these were
prespecified.

Specify any assessment of risk of bias relating to the accumulated body of
evidence, including any pertaining to not obtaining IPD for particular studies,
outcomes, or other variables.

Describe methods of any additional analyses, including sensitivity analyses.
State which of these were prespecified.

NA

6, 7 and
eAppendix 2

Results
Study selection and IPD
obtained

Study characteristics

IPD integrity
Risk of bias within

studies

Results of individual
studies

Results of syntheses

Risk of bias across studies

Additional analyses

Give numbers of studies screened, assessed for eligibility, and included in the
systematic review with reasons for exclusions at each stage. Indicate the
number of studies and participants for which IPD were sought and for which
IPD were obtained. For those studies for which IPD were not available, give
the numbers of studies and participants for which aggregate data were
available. Report reasons for nonavailability of IPD. Include a flow diagram.
For each study, present information on key study and participant
characteristics (such as description of interventions, numbers of participants,
demographic data, unavailability of outcomes, funding source, and if
applicable duration of follow-up). Provide (main) citations for each study.
Where applicable, also report similar study characteristics for any studies not
providing IPD.

Report any important issues identified in checking IPD or state that there
were none.

Present data on risk of bias assessments. If applicable, describe whether
data checking led to the up-weighting or down-weighting of these
assessments. Consider how any potential bias affects the robustness of
meta-analysis conclusions.

For each comparison and for each main outcome (benefit or harm), for each
individual study report the number of eligible participants for which data
were obtained and show simple summary data for each intervention group
(including, where applicable, the number of events), effect estimates, and
confidence intervals. These may be tabulated or included on a forest plot.
Present summary effects for each meta-analysis undertaken, including
confidence intervals and measures of statistical heterogeneity. State whether
the analysis was prespecified, report the numbers of studies and participants
and, where applicable, report the number of events on which it is based.
When exploring variation in effects due to patient or study characteristics,
present summary interaction estimates for each characteristic examined,
including confidence intervals and measures of statistical heterogeneity.
State whether the analysis was prespecified. State whether any interaction

is consistent across trials.

Provide a description of the direction and size of effect in terms meaningful
to those who would put findings into practice.

Present results of any assessment of risk of bias relating to the accumulated
body of evidence, including any pertaining to the availability and
representativeness of available studies, outcomes, or other variables.
Additional analyses

8,9, eFigure 1,
and eAppendix 2

8, 9, eTable 1 and
eTable 2

8,9, and
eAppendix 2
10, eTables 17-23
and eFigures 8-10

eFigures 8-10

Table 1, Figures 1-
4, and
Supplementary
material
Supplementary
material

Table 1, Figures 1-
4, and
Supplementary
material
Supplementary
material

Supplementary

material
Discussion
Summary of evidence Summarize the main findings, including the strength of evidence for each 10
main outcome.
Strengths and Discuss any important strengths and limitations of the evidence, including 10-12
limitations the benefits of access to IPD and any limitations arising from IPD that were
not available.
Conclusions Provide a general interpretation of the findings in the context of other 10-12
evidence.
Implications Consider relevance to key groups (such as policy makers, service providers, 10-12
and service users). Consider implications for future research.
Funding
Funding Describe sources of funding and other support (such as supply of IPD) and 13

the role in the systematic review of those providing such support.
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eAppendix 4: Systematic literature search procedures

Data Sources and Searches
Studies published between January 1970 and January 2015 were identified, without any language restriction, through
electronic searches using MEDLINE, EMBASE and Scopus, and supplemented by scanning reference lists of articles identified

and discussion with investigators. The computer-based search strategy is detailed below.

Study Selection and Data Extraction

Prospective observational studies were included if they had reported on the association of body mass index (BMI) and all-
cause mortality. Prospective cohort studies or consortia thereof were eligible for inclusion if they satisfied all of the following
criteria: 1) had information on weight, height, age and sex; 2) did not select participants on the basis of having previous
chronic disease; 3) recorded overall or cause-specific deaths; and 4) had accrued more than 5 years of median follow-up
(studies that had less than 5 years of follow-up did not contribute to the primary analysis in this report even if they had

contributed to a participating consortium). A literature search flow chart is provided below.

Data on the following characteristics were extracted independently by five investigators (EDA, EP, ES, LOK and NB) according
to a pre-specified protocol: full study name, study acronym, study location, and number of participants and number of

deaths. Discrepancies were resolved by discussion and by adjudication of a sixth reviewer (PW). We used the most up-to-date

or comprehensive information in cases of multiple publications.

Search strategy

Publication database:

MEDLINE

#1 "Body mass index”

#2 Mortality OR death

#3 "Cohort Studies"[Mesh] OR cohort OR prospective OR "risk ratio" OR "relative risk" OR "hazard ratio"
OR "rate ratio" OR "risk ratios" OR "relative risks" OR "hazard ratios" OR "rate ratios"

#4 "Animals"[Mesh] NOT "Humans"[Mesh]

Search: (#1 AND #2 AND #3) NOT #4

Restrictions:

Result:

Publication database:

None
9,507 citations

EMBASE

#1 (“body mass index”).af

#2 (mortality OR deaths).af

#3 (cohort OR prospective OR "risk ratio" OR "relative risk" OR "hazard ratio" OR "rate ratio" OR "risk
ratios" OR "relative risks" OR "hazard ratios" OR "rate ratios").af

Search: (#1 AND #2 AND #3)

Restrictions:

Result:

Publication database:

None
7,230 citations

Scopus

#1 TITLE-ABS-KEY (“body mass index”)

#2 TITLE-ABS-KEY (mortality OR deaths)

#3 TITLE-ABS-KEY(cohort OR prospective OR "risk ratio" OR "relative risk" OR "hazard ratio" OR "rate
ratio" OR "risk ratios" OR "relative risks" OR "hazard ratios" OR "rate ratios")

Search: (#1 AND #2 AND #3)

Restrictions:

Result:

None
7,053 citations
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Literature search flow chart

12,374 potentially relevant citations identified

I =

431 Full-text retrieved for more detailed
evaluation

| =

54 relevant articles identified, reporting on 15
studies and 4 consortia (involving 98 studies)

11,943 excluded on the basis of title
and/or abstract

377 further articles excluded
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Hazard ratio (95% CI)

Figure 1: Association of BMI with all-cause mortality, by geographical region
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HR, hazard ratio per 5 kg/m2 of BMI in the range BMI >25 kg/m? (and its 95% CI).

Analyses are restricted to never-smokers without pre-existing chronic disease,
exclude first 5 years of follow-up, and include data from all geographical regions.

BMI groups: 15 to <18.5, 18.5 to <20, 20 to <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30,
30 to <35, 35 to <40, and 40 to <60 kg/mz. Reference category (arrow) is 22.5 to <25 kg/mz.

ClIs are from floating variance estimates (reflecting independent variability within each category,
including the reference category). Areas of squares are proportional to the information content.
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Figure 2: Association of BMI with all-cause mortality, by baseline age group
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HR, hazard ratio per 5 kg/m2 of BMI in the range BMI >25 kg/m? (and its 95% CI).

Analyses are restricted to never-smokers without pre-existing chronic disease,
exclude first 5 years of follow-up, and include data from all geographical regions.

BMI groups: 15 to <18.5, 18.5 to <20, 20 to <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30,
30 to <35, 35 to <40, and 40 to <60 kg/mz. Reference category (arrow) is 22.5 to <25 kg/mz.

Cls are from floating variance estimates (reflecting independent variability within each category,
including the reference category). Areas of squares are proportional to the information content.

65



Figure 3: Association of BMI with all-cause mortality, by sex

8 Studies Participants Deaths HR per 5 unit
Men 157 913,174 115,328 1.51 (1.46, 1.56)
Women 141 2,743,371 264,657 1.30 (1.26, 1.33)
4
5 b
S
ITo)
[
2 -
‘5 2
: | +
IS
3 f
£ } \
| b
]
b i
R e
0.5
T T T T T T T
15 20 25 30 35 40 45

Ref 1t
Mean body mass index (kg/m?) l clerence category

(22.5 to <25 kg/m?)

—+8—— Female —®—— Male

HR, hazard ratio per 5 kg/m2 of BMI in the range BMI >25 kg/m? (and its 95% CI).

Analyses are restricted to never-smokers without pre-existing chronic disease,
exclude first 5 years of follow-up, and include data from all geographical regions.

BMI groups: 15 to <18.5, 18.5 to <20, 20 to <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30,
2 2
30 to <35, 35 to <40, and 40 to <60 kg/m’. Reference category (arrow) is 22.5 to <25 kg/m".

Cls are from floating variance estimates (reflecting independent variability within each category,
including the reference category). Areas of squares are proportional to the information content.
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Figure 4: Association of BMI with mortality, by major underlying cause

Coronary heart disease Stroke
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HR, hazard ratio per 5 kg/m2 of BMI in the range BMI >25 kg/m? (and its 95% CI).

Analyses are restricted to never-smokers without pre-existing chronic disease,
exclude first 5 years of follow-up, and include data from all geographical regions.

BMI groups: 15 to <18.5, 18.5 to <20, 20 to <22.5, 22.5 to <25, 25 to <27.5, 27.5 to <30,
30 to <35, 35 to <40, and 40 to <60 kg/mz. Reference category (arrow) is 22.5 to <25 kg/mz.

ClIs are from floating variance estimates (reflecting independent variability within each category,
including the reference category). Areas of squares are proportional to the information content.





