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Supplementary table S1 - Baseline characteristics for type 1 diabetes by sex and BMI 
 18.5 to <25 

(Men) 18.5 to <25 (Women) 25 to <30 
(Men) 

25 to <30 
(Women) 

30 or above 
(Men) 30 or above (Women) 

Individuals - n 8339 6949 5137 3540 1033 1127 
Women - n (%) 0 (0.0) 6949 (100.0) 0 (0.0) 3540 (100.0) 0 (0.0) 1127 (100.0) 
Age (years) 31.4 (12.7) 33.3 (13.4) 35.5 (12.5) 34.0 (13.4) 33.8 (12.3) 34.9 (12.9) 
Socioeconomic status 
Marital status - n (%) 
   Divorced 408 (4.9) 524 (7.5) 312 (6.1) 262 (7.4) 61 (5.9) 90 (8.0) 
   Married 1783 (21.4) 2042 (29.4) 1697 (33.0) 1135 (32.1) 271 (26.2) 379 (33.6) 
   Single 6117 (73.4) 4303 (61.9) 3110 (60.5) 2106 (59.5) 698 (67.6) 640 (56.8) 
   Widowed 31 (0.4) 80 (1.2) 18 (0.4) 36 (1.0) 3 (0.3) 18 (1.6) 
Education - n (%) 
   10 to 12 years 4525 (54.8) 3614 (52.5) 2897 (56.9) 1926 (54.9) 588 (57.4) 663 (59.8) 
   9 years or less 1726 (20.9) 1260 (18.3) 965 (19.0) 678 (19.3) 250 (24.4) 229 (20.7) 
   College or university 1999 (24.2) 2014 (29.2) 1230 (24.2) 904 (25.8) 186 (18.2) 216 (19.5) 
Income* - median [interquartile range] 1299.0 [760.0, 1767.0] 1161.0 [777.0, 1526.0] 1512.0 [1081.0, 1975.0] 1180.0 [834.0, 1496.5] 1423.0 [934.0, 1939.0] 1178.0 [865.5, 1508.0] 
Swedish born - n (%) 7930 (96.7) 6573 (95.8) 4856 (95.9) 3357 (96.1) 982 (96.7) 1058 (95.1) 
Variabels from Swedish National Diabetes Registry 
Diabetes duration (years) 16.5 (13.0) 19.0 (13.6) 19.8 (13.0) 20.3 (13.2) 18.0 (12.9) 20.1 (13.1) 
Debut age of diabetes (years) 14.9 (7.4) 14.3 (7.4) 15.7 (7.6) 13.7 (7.4) 15.9 (7.5) 14.8 (7.7) 
HbA1c (mmol/mole)/ 
(%) 

64.9 (16.1)/ 
8.1 (1.5) 

65.3 (16.1)/ 
8.1 (1.5) 

64.9 (13.6)/ 
8.1 (1.2) 

66.9 (14.9)/ 
8.3 (1.4) 

66.8 (14.1)/ 
8.3 (1.3) 

69.1 (14.7)/ 
8.5 (1.3) 

Waist circumference (cm) 82.6 (7.9) 76.4 (6.5) 94.6 (7.7) 88.0 (8.4) 108.0 (9.1) 102.7 (11.4) 
LDL cholesterol (mmol/L) 2.5 (0.8) 2.5 (0.8) 2.8 (0.8) 2.7 (0.8) 3.0 (0.9) 2.9 (0.9) 
Total cholesterol (mmol/L) 4.4 (0.9) 4.7 (0.9) 4.8 (1.0) 4.9 (0.9) 5.0 (1.1) 5.0 (1.0) 
Smokers - n (%) 1051 (13.3) 1088 (16.4) 446 (9.2) 446 (13.3) 102 (10.6) 146 (14.0) 
Body Mass Index (kg/m2) 22.6 (1.6) 22.4 (1.6) 26.9 (1.3) 27.0 (1.4) 32.4 (2.8) 33.1 (3.2) 
Systolic BP (mmHg) 124.9 (14.6) 121.2 (16.1) 129.7 (14.8) 124.3 (15.9) 131.6 (15.1) 127.9 (17.1) 
Diastolic BP (mmHg) 72.9 (8.9) 71.3 (8.5) 75.3 (9.0) 73.0 (8.4) 77.4 (9.1) 75.0 (8.9) 
Albuminuria - n (%) 
   No albuminuria 5938 (87.7) 5051 (88.0) 3538 (83.3) 2509 (86.0) 635 (77.7) 748 (82.7) 
   Microalbuminuria 500 (7.4) 427 (7.4) 431 (10.1) 260 (8.9) 117 (14.3) 79 (8.7) 
   Macroalbuminuria 333 (4.9) 259 (4.5) 279 (6.6) 149 (5.1) 65 (8.0) 77 (8.5) 
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eGFR (mL/min/1.73 m2) 106.9 (26.9) 96.8 (27.4) 98.5 (24.9) 94.9 (27.3) 100.6 (28.2) 93.6 (28.3) 
Antihypertensives - n (%) 1089 (13.7) 912 (13.7) 1042 (21.1) 580 (17.0) 271 (27.4) 263 (24.5) 
Statins - n (%) 416 (5.4) 387 (6.0) 523 (10.9) 271 (8.4) 161 (17.4) 132 (12.7) 
Treatment: Insulin 8339 (100.0) 6949 (100.0) 5137 (100.0) 3540 (100.0) 1033 (100.0) 1127 (100.0) 

 
Legends: *Income is given in hundred Swedish kronor. Categorical variables are presented as n (%). Continuous variables are presented as the mean (SD), 
unless noted otherwise. LDL, low-density lipoprotein, BP, blood pressure eGFR, estimated glomerular filtration rate 
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Supplementary table S2 - Updated baseline characteristics for type 1 diabetes and by the estimated yearly 
change in BMI  
 Type 1 

diabetes, 
overall 

<0 0 to <0.25 0.25 to <0.75 ≥0.75 

n 18979 6765 5277 5145 1792 
Women - n (%) 8553 (45.1) 3355 (49.6) 2164 (41.0) 2150 (41.8) 884 (49.3) 
Age (years) 34.3 (12.4) 35.8 (12.8) 35.6 (12.5) 32.8 (11.6) 29.4 (10.3) 
Socioeconomic status 
Marital status - n (%) 
   Divorced 1273 (6.7) 508 (7.5) 329 (6.2) 338 (6.6) 98 (5.5) 
   Married 5883 (31.0) 2243 (33.2) 1829 (34.7) 1474 (28.7) 337 (18.8) 
   Single 11697 (61.6) 3973 (58.7) 3069 (58.2) 3308 (64.3) 1347 (75.2) 
   Widowed 125 (0.7) 41 (0.6) 50 (0.9) 24 (0.5) 10 (0.6) 
Education - n (%) 
   10 to 12 years 10585 (56.1) 3733 (55.5) 2844 (54.2) 2945 (57.7) 1063 (59.8) 
   9 years or less 3139 (16.6) 1131 (16.8) 815 (15.5) 826 (16.2) 367 (20.7) 
   College or university 5131 (27.2) 1863 (27.7) 1584 (30.2) 1337 (26.2) 347 (19.5) 
Income* - median 
[interquartile range] 

1321.0 [952.0, 
1715.8] 

1307.0 [954.0, 
1710.0] 

1381.0 [1012.0, 
1781.0] 

1323.5 [939.0, 
1714.0] 

1211.5 [812.2, 
1560.5] 

Swedish born - n (%) 18091 (96.5) 6462 (96.5) 5067 (96.9) 4890 (96.5) 1672 (95.3) 
Variables from the Swedish National Diabetes Registry 
Diabetes duration (years) 23.4 (12.9) 25.2 (12.9) 24.6 (12.9) 21.6 (12.5) 17.9 (11.3) 
Debut age of diabetes 
(years) 15.0 (7.5) 14.6 (7.5) 15.1 (7.5) 15.3 (7.6) 15.1 (7.6) 

HbA1c (mmol/mole)/ 
(%) 

64.4 (13.6)/ 
8.0 (1.2) 

65.5 (14.7)/ 
8.1 (1.3) 

63.5 (13.0)/ 
8.0 (1.2) 

63.8 (12.8)/ 
8.0 (1.2) 

65.0 (13.6)/ 
8.1 (0.7) 

Waist circumference (cm) 89.1 (12.4) 85.7 (11.7) 87.1 (10.7) 91.3 (12.0) 98.5 (13.9) 
LDL cholesterol 
(mmol/L) 2.7 (0.8) 2.6 (0.8) 2.7 (0.8) 2.7 (0.8) 2.9 (0.8) 

Total cholesterol 
(mmol/L) 4.8 (0.9) 4.8 (0.9) 4.7 (0.9) 4.8 (0.9) 4.9 (1.0) 

Smokers - n (%) 2223 (12.5) 956 (15.1) 542 (11.0) 519 (10.8) 206 (12.4) 
Body Mass Index (kg/m2) 25.4 (3.8) 24.1 (3.2) 24.8 (3.2) 26.4 (3.4) 29.3 (4.7) 
Estimated yearly change 
in BMI (kg/m2) 0.1 (0.6) -0.3 (0.6) 0.1 (0.1) 0.4 (0.1) 1.2 (0.6) 
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Systolic BP (mmHg) 126.2 (15.2) 125.9 (15.6) 126.3 (15.2) 126.3 (14.9) 126.1 (15.0) 
Diastolic BP (mmHg) 73.5 (8.7) 72.8 (8.7) 73.2 (8.6) 74.0 (8.6) 75.2 (8.7) 
Albuminuria - n (%) 
   No albuminuria 13029 (80.9) 4617 (79.6) 3689 (81.8) 3520 (81.0) 1203 (82.7) 
   Microalbuminuria 2001 (12.4) 764 (13.2) 544 (12.1) 537 (12.4) 156 (10.7) 
   Macroalbuminuria 1075 (6.7) 417 (7.2) 275 (6.1) 288 (6.6) 95 (6.5) 
eGFR (mL/min/1.73 m2) 90.5 (24.8) 89.2 (25.7) 89.3 (23.5) 91.6 (24.2) 95.9 (25.8) 
Antihypertensives - n (%) 5061 (28.6) 1953 (30.7) 1428 (28.9) 1302 (27.3) 378 (23.2) 
Statins - n (%) 3460 (19.8) 1262 (20.3) 1015 (20.7) 926 (19.5) 257 (15.8) 
Treatment: Insulin 18979 (100.0) 6765 (100.0) 5277 (100.0) 5145 (100.0) 1792 (100.0) 

 
Legends: *Income is given in hundred Swedish kronor. Categorical variables are presented as n (%). Continuous variables are presented as the mean (SD), 
unless noted otherwise. LDL, low-density lipoprotein, BP, blood pressure eGFR, estimated glomerular filtration rate 



SUPPLEMENTARY DATA 

©2019 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc18-1446/-/DC1 

 

Supplementary table S3 - Updated baseline characteristics for type 1 diabetes stratified by sex and by the estimated yearly change in BMI 

 <0 
(Men) 

<0 
(Women) 

0 to <0.25 
(Men) 

0 to <0.25 
(Women) 

0.25 to <0.75 
(Men) 

0.25 to <0.75 
(Women) 

≥0.75 
(Men) 

≥0.75 
(Women) 

n 3410 3355 3113 2164 2995 2150 908 884 
Women - n (%) 0 (0.0) 3355 (100.0) 0 (0.0) 2164 (100.0) 0 (0.0) 2150 (100.0) 0 (0.0) 884 (100.0) 
Age (years) 36.0 (12.6) 35.6 (12.9) 35.2 (12.2) 36.1 (12.9) 32.4 (11.4) 33.4 (12.0) 28.6 (10.1) 30.2 (10.6) 
Socioeconomic status 
Marital status - n (%) 
   Divorced 218 (6.4) 290 (8.6) 173 (5.6) 156 (7.2) 161 (5.4) 177 (8.2) 28 (3.1) 70 (7.9) 
   Married 1082 (31.7) 1161 (34.6) 991 (31.8) 838 (38.7) 793 (26.5) 681 (31.7) 121 (13.3) 216 (24.4) 
   Single 2102 (61.6) 1871 (55.8) 1934 (62.1) 1135 (52.4) 2034 (67.9) 1274 (59.3) 757 (83.4) 590 (66.7) 
   Widowed 8 (0.2) 33 (1.0) 15 (0.5) 35 (1.6) 7 (0.2) 17 (0.8) 2 (0.2) 8 (0.9) 
Education - n (%) 
   10 to 12 years 1889 (55.7) 1844 (55.3) 1712 (55.3) 1132 (52.7) 1749 (58.9) 1196 (56.0) 562 (62.4) 501 (57.1) 
   9 years or less 592 (17.5) 539 (16.2) 519 (16.8) 296 (13.8) 518 (17.4) 308 (14.4) 185 (20.6) 182 (20.8) 
   College or university 911 (26.9) 952 (28.5) 865 (27.9) 719 (33.5) 704 (23.7) 633 (29.6) 153 (17.0) 194 (22.1) 
Income* - median 
[interquartile range] 

1455.0 [1054.0, 
1874.0] 

1185.0 [882.0, 
1526.0] 

1501.0 [1097.0, 
1916.0] 

1235.0 [943.0, 
1557.2] 

1429.0 [994.0, 
1841.5] 

1204.0 [882.0, 
1519.0] 

1278.0 [826.8, 
1662.5] 

1136.5 [807.5, 
1463.2] 

Swedish born - n (%) 3264 (96.8) 3198 (96.2) 2996 (97.3) 2071 (96.3) 2866 (97.1) 2024 (95.7) 842 (94.7) 830 (95.8) 
Variables from the Swedish National Diabetes Registry 
Diabetes duration 
(years) 24.6 (12.9) 25.8 (12.9) 23.9 (12.7) 25.7 (13.2) 20.8 (12.3) 22.6 (12.8) 16.7 (10.6) 19.2 (11.8) 

Debut age of diabetes 
(years) 15.3 (7.5) 13.9 (7.4) 15.5 (7.5) 14.6 (7.4) 15.7 (7.6) 14.9 (7.6) 15.6 (7.6) 14.7 (7.5) 

HbA1c (mmol/mole)/ 
(%) 

65.4 (14.5)/ 
8.1 (1.3) 

65.5 (14.8)/ 
8.1 (1.4) 

63.3 (12.7)/ 
7.9 (1.2) 

63.6 (13.4)/ 
8.0 (1.2) 

63.8 (12.8)/ 
8.0 (1.2) 

63.8 (12.8) 
8.0 (1.2) 

64.2 (12.5)/ 
8.0 (1.1) 

65.9 (14.6)/ 
8.2 (1.3) 

Waist circumference 
(cm) 89.9 (10.8) 81.0 (10.9) 90.3 (9.8) 82.1 (10.0) 94.4 (10.7) 86.2 (12.3) 100.2 (13.2) 96.4 (14.5) 

LDL cholesterol 
(mmol/L) 2.7 (0.8) 2.6 (0.7) 2.7 (0.8) 2.6 (0.7) 2.8 (0.8) 2.7 (0.7) 2.8 (0.8) 2.9 (0.8) 

Total cholesterol 
(mmol/L) 4.7 (0.9) 4.8 (0.9) 4.7 (0.9) 4.8 (0.8) 4.8 (0.9) 4.9 (0.9) 4.8 (0.9) 5.0 (1.0) 

Smokers - n (%) 412 (13.0) 544 (17.2) 277 (9.6) 265 (13.1) 248 (9.0) 271 (13.3) 94 (11.1) 112 (13.6) 
Body Mass Index 
(kg/m2) 24.3 (3.0) 23.9 (3.4) 25.0 (3.0) 24.6 (3.5) 26.5 (3.2) 26.4 (3.7) 28.9 (4.1) 29.8 (5.1) 
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Estimated yearly change 
in BMI (kg/m2) -0.3 (0.4) -0.4 (0.8) 0.1 (0.1) 0.1 (0.1) 0.4 (0.1) 0.4 (0.1) 1.1 (0.6) 1.2 (0.7) 

Systolic BP (mmHg) 128.1 (14.7) 123.6 (16.1) 127.7 (14.3) 124.3 (16.1) 128.3 (14.2) 123.5 (15.4) 128.9 (14.5) 123.3 (15.1) 
Diastolic BP (mmHg) 74.1 (8.9) 71.5 (8.4) 74.2 (8.5) 71.7 (8.5) 75.0 (8.7) 72.6 (8.3) 76.5 (8.6) 73.8 (8.5) 
Albuminuria - n (%) 
   No albuminuria 2235 (76.9) 2382 (82.4) 2093 (79.7) 1596 (84.8) 2009 (79.7) 1511 (82.8) 605 (82.7) 598 (82.8) 
   Microalbuminuria 442 (15.2) 322 (11.1) 351 (13.4) 193 (10.2) 323 (12.8) 214 (11.7) 77 (10.5) 79 (10.9) 
   Macroalbuminuria 230 (7.9) 187 (6.5) 181 (6.9) 94 (5.0) 188 (7.5) 100 (5.5) 50 (6.8) 45 (6.2) 
eGFR (mL/min/1.73 m2) 93.8 (24.5) 84.5 (26.0) 93.1 (22.8) 84.1 (23.5) 95.2 (23.4) 86.6 (24.4) 99.3 (24.1) 92.4 (26.9) 
Antihypertensives - n 
(%) 1054 (32.7) 899 (28.7) 869 (30.0) 559 (27.4) 790 (28.4) 512 (25.7) 190 (23.1) 188 (23.2) 

Statins - n (%) 694 (22.1) 568 (18.4) 635 (22.1) 380 (18.8) 564 (20.3) 362 (18.3) 129 (15.9) 128 (15.7) 
Treatment: Insulin 3410 (100.0) 3355 (100.0) 3113 (100.0) 2164 (100.0) 2995 (100.0) 2150 (100.0) 908 (100.0) 884 (100.0) 

 
Legends: *Income is given in hundred Swedish kronor. Categorical variables are presented as n (%). Continuous variables are presented as the mean (SD), 
unless noted otherwise. LDL, low-density lipoprotein, BP, blood pressure eGFR, estimated glomerular filtration rate, NA, not available 
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Supplementary table S4 - Baseline characteristics for patients with type 1 diabetes. Final cohort vs cohort with missing BMI 
 Overall Patients missing BMI 
Individuals - n 26125 4089 
Females - n (%) 11616 (44.5) 1928 (47.2) 
Age (years) 33.3 (13.0) 30.2 (13.2) 
Socioeconomic status 
Marital status - n (%) 
   Divorced 1657 (6.3) 212 (5.2) 
   Married 7307 (28.0) 812 (19.9) 
   Single 16974 (65.0) 3041 (74.4) 
   Widowed 186 (0.7) 24 (0.6) 
Education - n (%) 
   10 to 12 years 14213 (54.9) 2119 (53.1) 
   9 years or less 5108 (19.7) 933 (23.4) 
   College or university 6549 (25.3) 937 (23.5) 
Income* - median  
[interquartile range] 1271.0 [844.0, 1711.0] 1135.0 [574.0, 1679.0] 

Swedish born - n (%) 24756 (96.2) 3742 (94.1) 
Variables from the Swedish National Diabetes Registry 
Diabetes duration (years) 18.5 (13.3) 15.8 (13.5) 
Debut age of diabetes (years) 14.8 (7.5) 14.3 (7.4) 
HbA1c (mmol/mole)/  
(%) 65.5 (15.4)/8.1 (1.4) 67.0 (17.4)/8.3 (1.6) 

Waist circumference (cm) 86.6 (12.1) 86.1 (11.7) 
LDL cholesterol (mmol/L) 2.6 (0.8) 2.6 (0.8) 
Total cholesterol (mmol/L) 4.7 (1.0) 4.7 (1.0) 
Smokers - n (%) 3279 (13.3) 414 (13.2) 
Body Mass Index (kg/m2) 24.8 (3.6) NA 
Systolic BP (mmHg) 125.2 (15.7) 123.5 (15.7) 
Diastolic BP (mmHg) 73.2 (8.9) 72.7 (9.1) 
Albuminuria - n (%) 
   No albuminuria 18419 (86.1) 2399 (87.4) 
   Microalbuminuria 1814 (8.5) 236 (8.6) 
   Macroalbuminuria 1162 (5.4) 111 (4.0) 
eGFR (mL/min) 100.2 (27.3) 105.5 (29.6) 
Antihypertensives - n (%) 4157 (16.6) 536 (15.6) 
Statins - n (%) 1890 (7.8) 258 (7.3) 
Treatment: Insulin 26125 (100.0) 4089 (100.0) 

 
Legends: *Income is given in hundred Swedish kronor. Categorical variables are presented as n (%). Continuous 
variables are presented as the mean (SD), unless noted otherwise. LDL, low-density lipoprotein, BP, blood 
pressure eGFR, estimated glomerular filtration rate, NA, not available 
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Supplementary table S5 - Descriptives of crude follow-up charteristics for the  
patients with type 1 diabetes from baseline to study end 
Follow up years - median 10.9 
Age - mean  33.3 
Age - (SD) 13.0 
Total number of deaths - n  1031 
Total number of deaths from cardiovascular causes - n 342 
Total number of major cardiovascular events - n 1460 
Total number of hospitalizations for heart failure - n 580 

 
Legends: Descrptives of median follow up years, mean age, standard deviation and the total number of events 
from baseline to study end. 
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Supplementary table S6 - ICD-9 and ICD-10 codes for comorbidities and outcomes 
 
Comorbidities at baseline 

Diagnosis Inpatient registry (ICD-
9) 

Inpatient registry (ICD-
10) 

Cause of death registry 
(ICD-10) 

Coronary heart 
disease 

410-414 I20-I25 - 

Acute myocardial 
infarction 

410 I21 - 

Stroke 431, 432X, 433, 434, 436, 
437X 

I61, I62.9, I63, I64, I67.9 - 

Heart failure 428 I50 - 
Atrial fibrillation 427D I48 - 
Renal dialysis or 
transplantation 

V42A, V45B, V56A, 
V56W 

Z94.0, Z49, Z99.2 - 

Outcomes 

Outcome Inpatient registry (ICD-
9) 

Inpatient registry (ICD-
10) 

Cause of death registry 
(ICD-10) 

All-cause mortality - - - 
Cardiovascular 
mortality 

- - I20-I25, I61, I63, I64, 
I67.9 

Major cardiovascular 
disease* 

- I21, I61, I62.9, I63, I64, 
I67.9 

I21, I22, I23, I24, I61, 
I62, I63 

Heart failure - I21 - 
 
Legends: Diagnosis used from the inpatient registry according to the International Classification of Diseases 
(ICD) system. *Defined as the first registered diagnosis of either acute myocardial infarction or stroke (fatal 
[Cause of death registry]) or non-fatal [In-patient registry]). 
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Supplementary table S7 - Descriptives of crude follow-up charteristics for the cohort of 
patients with type 1 diabetes from the time of updated BMI to study end 
Follow up years - median 8.1 
Age - mean  34.3 
Age - (SD) 12.4 
Total number of deaths - n  627 
Total number of deaths from cardiovascular causes - n 198 
Total number of hospitalizations for heart failure - n 310 
Total number of major cardiovascular event - n 826 

 
Legends: Descrptives of median follow up years, mean age, standard deviation and the total number of events 
from the time of updated BMI to study end. 
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Supplementary table S8 - Crude incidence rates among patients with type 
1 diabetes by overall and stratified by BMI 

Category Events Person years Incidence rate/1,000 person 
years 

All-cause mortality (Men) 

Overall 621 144443 4.30 (3.97 to 4.65) 

18.5 to <25 334 81432 4.10 (3.67 to 4.57) 

25 to <30 231 53496 4.32 (3.78 to 4.91) 

30 or above 56 9515 5.89 (4.45 to 7.64) 

All-cause mortality (Women) 
Overall 410 118894 3.45 (3.12 to 3.80) 

18.5 to <25 248 70574 3.51 (3.09 to 3.98) 

25 to <30 126 36897 3.41 (2.84 to 4.07) 

30 or above 36 11423 3.15 (2.21 to 4.36) 

Cardiovascular mortality (Men) 

Overall 211 144443 1.46 (1.27 to 1.67) 

18.5 to <25 103 81432 1.26 (1.03 to 1.53) 

25 to <30 85 53496 1.59 (1.27 to 1.96) 

30 or above 23 9515 2.42 (1.53 to 3.63) 

Cardiovascular mortality (Women) 
Overall 131 118894 1.10 (0.92 to 1.31) 

18.5 to <25 76 70574 1.08 (0.85 to 1.35) 

25 to <30 43 36897 1.17 (0.84 to 1.57) 

30 or above 12 11423 1.05 (0.54 to 1.84) 

Major cardiovascular event (Men) 

Overall 829 140561 5.90 (5.50 to 6.31) 

18.5 to <25 381 79556 4.79 (4.32 to 5.29) 

25 to <30 377 51785 7.28 (6.56 to 8.05) 

30 or above 71 9219 7.70 (6.01 to 9.71) 

Major cardiovascular event (Women) 
Overall 631 116056 5.44 (5.02 to 5.88) 

18.5 to <25 360 68964 5.22 (4.69 to 5.79) 

25 to <30 201 35993 5.58 (4.84 to 6.41) 

30 or above 70 11099 6.31 (4.92 to 7.97) 

Hospitalization for heart failure (Men) 

Overall 327 143203 2.28 (2.04 to 2.54) 

18.5 to <25 152 80896 1.88 (1.59 to 2.20) 

25 to <30 147 52920 2.78 (2.35 to 3.26) 

30 or above 28 9386 2.98 (1.98 to 4.31) 

Hospitalization for heart failure (Women) 
Overall 253 118042 2.14 (1.89 to 2.42) 
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18.5 to <25 126 70172 1.80 (1.50 to 2.14) 

25 to <30 96 36527 2.63 (2.13 to 3.21) 

30 or above 31 11342 2.73 (1.86 to 3.88) 
 
Legends: Events and person years are numbers. Incidence rates are mean (CI 95%) 
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Supplementary Figure S1 - Flow chart for cohort with baseline data 
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Supplementary Figure S2 - Flow chart for cohort with updated baseline data 
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Supplementary Figure S3: HR (CI 95%) for all outcomes in type 1 diabetes by BMI, with the 
inclusion of patients with BMI <18.5 kg/m2 at baseline 
Legends: The analyses based on Cox regression were all adjusted for age, sex, duration of diabetes, 
income, education, marital status, immigrant status, HbA1c and smoking status at baseline (where 
relevant). Panels E-H were additionally adjusted for updated BMI. Panels A-B consist of patients who 
were not smokers at baseline, who had HbA1c <60 mmol/mole (<7.6%) and entered the study between 
the years 1998-2002. Panels A-D show the relation between baseline BMI with outcomes as follows 
(reference level = 25 kg/m2): Panel A, All-cause mortality; Panel B, Cardiovascular mortality; Panel C, 
Major cardiovascular event (first occurrence of a fatal/non-fatal acute myocardial infarction or stroke); 
Panel D, Hospitalization for heart failure based on the BMI. Panels E-H show the relation between the 
estimated yearly change by BMI (the first five years from baseline) with outcomes as follows (reference 
level = 0.25 kg/m2 per year): Panel E, All-cause mortality; Panel F, Cardiovascular mortality; Panel G, 
Major cardiovascular event; Panel H, Hospitalization for heart failure. Shaded area indicates CI 95%. 
HR, hazard ratio; CI, confidence interval. 
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Supplementary Figure S4: HR (CI 95%) for all-cause mortality in type 1 diabetes by BMI. 
Stepwise approach restricted to non-smoking patients, patients with HbA1c <60 mmol/mole 
(<7.6%) at baseline and a follow-up time 10 years or more 
Legends: The analyses based on Cox regression (reference level = 25 kg/m2) were adjusted for age, sex, 
duration of diabetes, income, education, marital status, immigrant status, HbA1c and smoking status at 
baseline (where relevant). Panel A, All-cause mortality; Panel B, All-cause mortality, exclusion of 
smoking patients at baseline; Panel C, All-cause mortality, exclusion of smoking patients at baseline and 
of patients who had HbA1c ≥60 mmol/mole (≥7.6%); Panel D, All-cause mortality , exclusion of 
smoking patients at baseline, patients who had HbA1c ≥60  mmol/mole (≥7.6%) and of patients who 
entered the study between the years 1998-2002. Shaded area indicates CI 95%. HR, hazard ratio; CI, 
confidence interval. 
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Supplementary Figure S5: HR (CI 95%) for all-cause mortality in type 1 diabetes by BMI, with 
the inclusion of patients with BMI <18.5 kg/m2 at baseline. Stepwise approach restricted to non-
smoking patients, patients with HbA1c <60 mmol/mole (<7.6%) at baseline and a follow-up time 
10 years or more 
Legends: The analyses based on Cox regression (reference level = 25 kg/m2) were adjusted for age, sex, 
duration of diabetes, income, education, marital status, immigrant status, HbA1c and smoking status at 
baseline (where relevant). Panel A, All-cause mortality; Panel B, All-cause mortality, exclusion of 
smoking patients at baseline; Panel C, All-cause mortality, exclusion of smoking patients at baseline and 
of patients who had HbA1c ≥60 mmol/mole (≥7.6%); Panel D, All-cause mortality , exclusion of 
smoking patients at baseline, patients who had HbA1c ≥60 mmol/mole (≥7.6%) and of patients who 
entered the study between the years 1998-2002. Shaded area indicates CI 95%. HR=hazard ratio 
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Supplementary Figure S6: HR (CI 95%) for cardiovascular mortality in type 1 diabetes by BMI, 
with the inclusion of patients with BMI <18.5 kg/m2 at baseline. Stepwise approach restricted to 
non-smoking patients, patients with HbA1c <60 mmol/mole (<7.6%) at baseline and a follow-up 
time 10 years or more 
Legends: The analyses based on Cox regression (reference level = 25 kg/m2) were adjusted for age, sex, 
duration of diabetes, income, education, marital status, immigrant status, HbA1c and smoking status at 
baseline (where relevant). Panel A, Cardiovascular mortality; Panel B, Cardiovascular mortality, 
exclusion of smoking patients at baseline; Panel C, Cardiovascular mortality, exclusion of smoking 
patients at baseline and of patients who had HbA1c ≥60 mmol/mole (≥7.6%); Panel D, Cardiovascular 
mortality, exclusion of smoking patients, patients who had HbA1c ≥60 mmol/mole (≥7.6%) and of 
patients who entered the study between the years 1998-2002. Shaded area indicates CI 95%. HR=hazard 
ratio. 
 

 



SUPPLEMENTARY DATA 

©2019 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc18-1446/-/DC1 

Supplementary Figure S7: HR (CI 95%) for all outcomes in type 1 diabetes by baseline BMI and 
estimated yearly change by BMI during the first five years of follow up, with additional 
adjustments 
Legends: The analyses based on Cox regression were all adjusted for age, sex, duration of diabetes, 
income, education, marital status, immigrant status, HbA1c and smoking status at baseline (where 
relevant). Panels E-H were additionally adjusted for updated BMI. Panels A-D show the relation 
between baseline BMI with outcomes as follow (reference level = 25 kg/m2): Panel A, All-cause 
mortality; Panel B, Cardiovascular mortality; Panel C, Major cardiovascular event (first occurrence of a 
fatal/non-fatal acute myocardial infarction or stroke); Panel D, Hospitalization for heart failure based on 
the BMI. Panels E-H show the relation between the estimated yearly change by BMI (the first five years 
from baseline) with outcomes as follow (reference level = 0.25 kg/m2 per year): Panel E, All-cause 
mortality; Panel F, Cardiovascular mortality; Panel G, Major cardiovascular event; Panel H, 
Hospitalization for heart failure. Shaded area indicates CI 95%. HR, hazard ratio; CI, confidence 
interval. 
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Supplementary Figure S8: Adjusted HR (CI 95%) for all outcomes in men with type 1 diabetes by 
baseline BMI and estimated yearly change by BMI during the first five years of follow up  
Legends: The analyses based on Cox regression were all adjusted for age, duration of diabetes, income, 
education, marital status, immigrant status, HbA1c and smoking status at baseline (where relevant). 
Panels E-H were additionally adjusted for updated BMI. Panels A-D show the relation between baseline 
BMI with outcomes as follows (reference level = 25 kg/m2): Panel A, All-cause mortality; Panel B, 
Cardiovascular mortality; Panel C, Major cardiovascular event (first occurrence of a fatal/non-fatal acute 
myocardial infarction or stroke); Panel D, Hospitalization for heart failure based on the BMI. Panels E-H 
show the relation between the estimated yearly change by BMI (the first five years from baseline) with 
outcomes as follows (reference level = 0.25 kg/m2 per year): Panel E, All-cause mortality; Panel F, 
Cardiovascular mortality; Panel G, Major cardiovascular event; Panel H, Hospitalization for heart 
failure. Shaded area indicates CI 95%. HR, hazard ratio; CI, confidence interval. 
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Supplementary Figure S9: Adjusted HR (CI 95%) for all outcomes in women with type 1 diabetes 
by baseline BMI and estimated yearly change by BMI during the first five years of follow up  
Legends: The analyses based on Cox regression were all adjusted for age, duration of diabetes, income, 
education, marital status, immigrant status, HbA1c and smoking status at baseline (where relevant). 
Panels E-H were additionally adjusted for updated BMI. Panels A-D show the relation between baseline 
BMI with outcomes as follows (reference level = 25 kg/m2): Panel A, All-cause mortality; Panel B, 
Cardiovascular mortality; Panel C, Major cardiovascular event (first occurrence of a fatal/non-fatal acute 
myocardial infarction or stroke); Panel D, Hospitalization for heart failure based on the BMI. Panels E-H 
show the relation between the estimated yearly change by BMI (the first five years from baseline) with 
outcomes as follows (reference level = 0.25 kg/m2 per year): Panel E, All-cause mortality; Panel F, 
Cardiovascular mortality; Panel G, Major cardiovascular event; Panel H, Hospitalization for heart 
failure. Shaded area indicates CI 95%. HR, hazard ratio; CI, confidence interval. 
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Supplementary Figure S10: HR (CI 95%) for all-cause mortality among men with type 1 diabetes 
and by BMI, with inclusion of patients with BMI <18.5 kg/m2 at baseline. Stepwise approach 
restricted to non-smoking patients, patients with HbA1c <60 mmol/mole (<7.6%) at baseline and a 
follow-up time 10 years or more 
Legends: The analyses based on Cox regression (reference level = 25 kg/m2) were adjusted for age, 
duration of diabetes, income, education, marital status, immigrant status, HbA1c. Panel A, All-cause 
mortality, exclusion of smoking patients at baseline; Panel B, All-cause mortality, exclusion of smoking 
patients at baseline and of patients who had HbA1c ≥60 mmol/mole (≥7.6%); Panel C, All-cause 
mortality , exclusion of smoking patients at baseline, patients who had HbA1c ≥60 mmol/mole (≥7.6%) 
and of patients who entered the study between the years 1998-2002. Shaded area indicates CI 95%. 
HR=hazard ratio; CI, confidence interval. 
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Supplementary Figure S11: HR (CI 95%) for all-cause mortality among women with type 1 
diabetes and by BMI, with inclusion of patients with BMI <18.5 kg/m2 at baseline. Stepwise 
approach restricted to non-smoking patients, patients with HbA1c <60 mmol/mole (<7.6%) at 
baseline and a follow-up time 10 years or more 
Legends: The analyses based on Cox regression (reference level = 25 kg/m2) were adjusted for age, 
duration of diabetes, income, education, marital status, immigrant status, HbA1c. Panel A, All-cause 
mortality, exclusion of smoking patients at baseline; Panel B, All-cause mortality, exclusion of smoking 
patients at baseline and of patients who had HbA1c ≥60 mmol/mole (≥7.6%); Panel C, All-cause 
mortality , exclusion of smoking patients at baseline, patients who had HbA1c ≥60 mmol/mole (≥7.6%) 
and of patients who entered the study between the years 1998-2002. Shaded area indicates CI 95%. 
HR=hazard ratio; CI, confidence interval. 
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Supplementary Figure S12: HR (CI 95%) for all-cause mortality in type 1 diabetes by BMI 
(overall and stratified by sex), restricted to non-smoking patients 
Legends: The analyses based on Cox regression were adjusted for age, sex (Panel A only), duration of 
diabetes, income, education, marital status, immigrant status, HbA1c, smoking status at baseline, total 
cholesterol and systolic blood pressure. Panels A-C show the relation between baseline BMI with 
outcomes as follows (reference level = 25 kg/m2); Panel A, All-cause mortality, Panel B, All-cause 
mortality among men only, Panel C , All-cause mortality among women only. Panels D-F show the 
relation between the estimated yearly change by BMI the first five years from baseline with outcomes as 
follows (reference level = 0.25 kg/m2 per year); Panel A, All-cause mortality; Panel B, All-cause 
mortality among men only; Panel C , All-cause mortality among women only. Shaded area indicates CI 
95%. HR=hazard ratio; CI, confidence interval. 
 

 


