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	Table S1. Total number of individuals (cases/controls) in each cohort by diabetes subgroup and pre-diagnostic period (1 to ≤6 years, >6 to ≤12 years and >12 years). 

	Cohorts by period
	Number of cases/controls by subgroup

	Period1-6
	SAID 
	SIDD 
	SIRD 
	MOD 
	MARD 

	MPP basal
	NA
	NA
	NA
	NA
	NA

	MPP rescreening
	6/30
	4/20
	25/125
	4/20
	79/395

	MDC basal
	6/30
	6/30
	13/65
	NA
	20/100

	MDC rescreening
	NA
	NA
	NA
	NA
	NA

	Inter99
	8/40
	25/125
	34/170
	50/250
	103/515

	METSIM
	20/51
	160/252
	68/127
	163/392
	201/311

	KORA
	NA
	NA
	11/44
	16/64
	88/364

	Botnia cohorts
	NA
	NA
	NA
	13/39
	25/75

	HUNT
	5/25
	11/55
	8/40
	10/50
	68/340

	Total
	45/176
	206/482
	159/571
	256/815
	584/2100

	Period6-12
	
	
	
	
	

	MPP basal
	NA
	2/10
	3/15
	NA
	7/35

	MPP rescreening
	11/55
	10/50
	38/190
	NA
	110/550

	MDC basal
	8/40
	15/75
	25/125
	14/70
	60/300

	MDC rescreening
	NA
	NA
	NA
	NA
	NA

	Botnia cohorts
	8/24
	NA
	18/52
	30/90
	120/356

	DiabNorth
	NA
	17/85
	7/35
	43/215
	61/305

	HUNT
	8/40
	9/45
	19/95
	40/200
	127/635

	Total
	35/159
	53/265
	110/512
	128/575
	485/2181

	Period>12 
	
	
	
	
	

	MPP basal
	35/175
	56/280
	143/715
	21/105
	405/2025

	MPP rescreening
	NA
	NA
	8/40
	NA
	20/100

	MDC basal
	30/150
	35/175
	98/490
	12/60
	330/1650

	Botnia cohorts
	NA
	NA
	NA
	12/33
	43/129

	Total
	65/325
	91/455
	249/1245
	45/198
	798/3904

	Botnia cohorts, the Finnish Botnia Study and the Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, the HUNT Study; Inter99, the Inter99 Study; KORA, the Cooperative Health Research in the Region of Augsburg; MDC, the Malmö Diet and Cancer Study; METSIM, the METSIM Study; MPP, the Malmö Preventive Project. NA, Not available. MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Table S2: Pooled analysis, comparison of cases and controls. 
	
	
	SAID
	SIDD
	SIRD
	MOD
	MARD
	DM

	Period
	Phenotype
	Beta
	95% CI
	P
	Beta
	95% CI
	P
	Beta
	95 % CI
	P
	Beta
	95 % CI
	P
	Beta
	95 % CI
	P
	Beta
	95 % CI
	P

	1-6y
	ALT
	0·21
	0·02
	0·41
	0·032
	0·13
	0·06
	0·21
	0·0002
	0·36
	-0·01
	0·73
	0·05
	0·18
	-0·02
	0·37
	0·08
	0·24
	0·04
	0·43
	0·017
	0·25
	0·09
	0·40
	0·0017

	1-6y
	BMI*
	0·11
	0·07
	0·15
	<0·0001
	0·07
	0·02
	0·13
	0·011
	0·22
	0·17
	0·27
	<0·0001
	0·25
	0·19
	0·31
	<0·0001
	0·05
	0·03
	0·08
	<0·0001
	0·11
	0·09
	0·14
	<0·0001

	6-12y
	BMI*
	0·07
	0·02
	0·12
	0·0069
	0·08
	-0·01
	0·17
	0·094
	0·17
	0·13
	0·20
	<0·0001
	0·25
	0·18
	0·31
	<0·0001
	0·06
	0·04
	0·09
	<0·0001
	0·11
	0·08
	0·14
	<0·0001

	>12y
	BMI*
	0·04
	0·00
	0·07
	0·033
	0·07
	0·05
	0·10
	<0·0001
	0·13
	0·11
	0·15
	<0·0001
	0·27
	0·21
	0·32
	<0·0001
	0·04
	0·02
	0·05
	<0·0001
	0·08
	0·05
	0·10
	<0·0001

	1-6y
	Total Cholesterol
	-0·02
	-0·12
	0·09
	0·74
	0·02
	-0·01
	0·05
	0·17
	-0·03
	-0·07
	0·01
	0·16
	0·01
	-0·06
	0·08
	0·81
	0·00
	-0·03
	0·03
	0·89
	0·00
	-0·03
	0·03
	0·93

	6-12y
	Total Cholesterol
	0·03
	-0·05
	0·11
	0·45
	-0·04
	-0·11
	0·04
	0·33
	0·02
	-0·02
	0·07
	0·31
	0·00
	-0·05
	0·05
	0·93
	-0·04
	-0·08
	0·01
	0·15
	-0·01
	-0·06
	0·04
	0·60

	>12y
	Total Cholesterol
	0·01
	-0·05
	0·08
	0·72
	-0·01
	-0·06
	0·04
	0·68
	0·01
	-0·02
	0·04
	0·46
	-0·06
	-0·15
	0·03
	0·17
	0·01
	0·00
	0·03
	0·13
	0·01
	0·00
	0·02
	0·18

	1-6y
	DBP
	0·01
	-0·03
	0·05
	0·73
	0·04
	0·02
	0·05
	<0·0001
	0·02
	0·00
	0·05
	0·079
	0·04
	0·02
	0·05
	0·0001
	0·01
	0·00
	0·02
	0·020
	0·02
	0·01
	0·03
	<0·0001

	1-6y
	Fasting ins/glu
	0·25
	0·02
	0·49
	0·035
	0·01
	-0·07
	0·09
	0·77
	0·63
	0·52
	0·75
	<0·0001
	0·37
	0·23
	0·51
	<0·0001
	0·13
	0·07
	0·18
	<0·0001
	0·20
	0·16
	0·23
	<0·0001

	1-6y
	Fasting insulin
	0·38
	0·13
	0·62
	0·0023
	0·14
	0·06
	0·22
	0·0008
	0·73
	0·55
	0·91
	<0·0001
	0·47
	0·30
	0·64
	<0·0001
	0·25
	0·17
	0·34
	<0·0001
	0·32
	0·25
	0·39
	<0·0001

	1-6y
	Fasting glucose
	0·12
	0·09
	0·15
	<0·0001
	0·13
	0·11
	0·14
	<0·0001
	0·10
	0·05
	0·16
	0·0003
	0·09
	0·05
	0·13
	<0·0001
	0·13
	0·10
	0·17
	<0·0001
	0·12
	0·09
	0·15
	<0·0001

	6-12y
	Fasting glucose
	0·14
	0·02
	0·27
	0·026
	0·11
	0·06
	0·15
	<0·0001
	0·08
	0·04
	0·12
	<0·0001
	0·14
	0·10
	0·18
	<0·0001
	0·11
	0·05
	0·17
	0·0007
	0·10
	0·03
	0·16
	0·0022

	>12y
	Fasting glucose
	0·00
	-0·04
	0·04
	0·86
	0·02
	0·00
	0·05
	0·095
	0·01
	-0·01
	0·03
	0·18
	0·05
	0·00
	0·11
	0·055
	0·06
	0·03
	0·09
	0·0002
	0·05
	0·02
	0·09
	0·00057

	1-6y
	120 min glucose
	0·27
	0·08
	0·47
	0·0059
	0·22
	0·14
	0·31
	<0·0001
	0·27
	0·13
	0·42
	0·0001
	0·30
	0·22
	0·37
	<0·0001
	0·33
	0·27
	0·39
	<0·0001
	0·31
	0·26
	0·37
	<0·0001

	1-6y
	30 min glucose
	0·20
	0·13
	0·28
	<0·0001
	0·21
	0·18
	0·24
	<0·0001
	0·20
	0·14
	0·26
	<0·0001
	0·20
	0·16
	0·24
	<0·0001
	0·18
	0·14
	0·21
	<0·0001
	0·19
	0·16
	0·22
	<0·0001

	1-6y
	HDL
	-0·08
	-0·17
	0·01
	0·086
	-0·11
	-0·21
	0·00
	0·045
	-0·09
	-0·18
	0·00
	0·049
	-0·08
	-0·13
	-0·04
	0·0001
	-0·06
	-0·10
	-0·03
	0·0008
	-0·08
	-0·11
	-0·05
	<0·0001

	6-12y
	HDL
	-0·06
	-0·17
	0·04
	0·24
	-0·05
	-0·16
	0·06
	0·41
	-0·13
	-0·20
	-0·06
	0·0004
	-0·08
	-0·15
	0·00
	0·042
	-0·10
	-0·14
	-0·06
	<0·0001
	-0·10
	-0·13
	-0·06
	<0·0001

	1-6y
	HOMA2B
	-0·04
	-0·17
	0·10
	0·61
	-0·11
	-0·20
	-0·02
	0·016
	0·18
	0·00
	0·37
	0·054
	0·01
	-0·04
	0·05
	0·77
	-0·07
	-0·15
	0·02
	0·11
	-0·02
	-0·10
	0·07
	0·71

	1-6y
	HOMA2IR
	0·31
	0·14
	0·47
	0·0003
	0·20
	0·14
	0·26
	<0·0001
	0·51
	0·42
	0·59
	<0·0001
	0·37
	0·17
	0·57
	0·0003
	0·24
	0·19
	0·29
	<0·0001
	0·29
	0·26
	0·31
	<0·0001

	1-6y
	120 min ins/glu
	0·34
	0·02
	0·66
	0·037
	0·07
	-0·04
	0·19
	0·21
	0·74
	0·56
	0·92
	<0·0001
	0·53
	0·35
	0·71
	<0·0001
	0·23
	0·15
	0·31
	<0·0001
	0·32
	0·26
	0·37
	<0·0001

	1-6y
	120 min ins
	0·61
	0·20
	1·03
	0·0037
	0·28
	0·14
	0·42
	0·0001
	0·98
	0·76
	1·19
	<0·0001
	0·84
	0·58
	1·11
	<0·0001
	0·52
	0·42
	0·62
	<0·0001
	0·59
	0·51
	0·67
	<0·0001

	1-6y
	30 min ins/glu
	-0·21
	-0·52
	0·10
	0·18
	-0·36
	-0·46
	-0·25
	<0·0001
	0·21
	0·06
	0·36
	0·0072
	-0·10
	-0·25
	0·05
	0·18
	-0·34
	-0·41
	-0·27
	<0·0001
	-0·24
	-0·29
	-0·19
	<0·0001

	1-6y
	30 min ins
	-0·01
	-0·31
	0·30
	0·97
	-0·15
	-0·26
	-0·04
	0·0059
	0·40
	0·25
	0·55
	<0·0001
	0·08
	-0·10
	0·27
	0·38
	-0·17
	-0·26
	-0·08
	0·0003
	-0·05
	-0·11
	0·01
	0·086

	1-6y
	LDL
	-0·06
	-0·20
	0·08
	0·42
	0·02
	-0·03
	0·07
	0·51
	-0·05
	-0·11
	0·02
	0·15
	-0·06
	-0·19
	0·08
	0·42
	0·00
	-0·05
	0·04
	0·82
	-0·01
	-0·06
	0·03
	0·57

	6-12y
	LDL
	0·06
	-0·07
	0·18
	0·37
	-0·21
	-0·38
	-0·04
	0·017
	-0·01
	-0·09
	0·08
	0·89
	-0·09
	-0·23
	0·05
	0·21
	-0·06
	-0·14
	0·02
	0·14
	-0·06
	-0·11
	-0·01
	0·016

	1-6y
	MATSUDA
	-0·49
	-0·76
	-0·22
	0·0003
	-0·25
	-0·33
	-0·16
	<0·0001
	-0·82
	-0·95
	-0·69
	<0·0001
	-0·64
	-1·02
	-0·26
	0·0010
	-0·34
	-0·46
	-0·23
	<0·0001
	-0·42
	-0·51
	-0·33
	<0·0001

	1-6y
	SBP
	0·02
	-0·03
	0·07
	0·43
	0·04
	0·02
	0·07
	0·0005
	0·03
	0·00
	0·05
	0·036
	0·05
	0·03
	0·06
	<0·0001
	0·03
	0·01
	0·04
	0·0001
	0·03
	0·02
	0·04
	<0·0001

	6-12y
	SBP
	0·05
	-0·01
	0·11
	0·11
	-0·01
	-0·04
	0·03
	0·62
	0·04
	0·00
	0·07
	0·031
	0·02
	-0·01
	0·05
	0·18
	0·02
	0·00
	0·04
	0·015
	0·02
	0·01
	0·04
	0·0005

	>12y
	SBP
	0·03
	-0·01
	0·06
	0·098
	0·02
	-0·03
	0·07
	0·48
	0·01
	-0·01
	0·03
	0·20
	0·01
	-0·03
	0·05
	0·66
	0·03
	0·01
	0·06
	0·017
	0·03
	0·01
	0·05
	0·0073

	1-6y
	Triglyceride
	0·23
	0·06
	0·40
	0·0089
	0·26
	0·06
	0·47
	0·012
	0·25
	0·14
	0·37
	<0·0001
	0·43
	0·27
	0·59
	<0·0001
	0·19
	0·14
	0·25
	<0·0001
	0·24
	0·18
	0·29
	<0·0001

	6-12y
	Triglyceride
	0·02
	-0·17
	0·22
	0·82
	0·28
	0·08
	0·47
	0·0053
	0·27
	0·13
	0·41
	0·0001
	0·21
	-0·03
	0·45
	0·082
	0·19
	0·08
	0·30
	0·0011
	0·19
	0·10
	0·29
	<0·0001

	>12y
	Triglyceride
	0·09
	-0·06
	0·24
	0·23
	0·18
	0·05
	0·31
	0·0057
	0·17
	0·09
	0·25
	<0·0001
	0·14
	-0·07
	0·36
	0·19
	0·19
	0·13
	0·25
	<0·0001
	0·19
	0·15
	0·22
	<0·0001

	1-6y
	WHR
	0·00
	-0·02
	0·03
	0·71
	0·03
	0·01
	0·05
	0·012
	0·04
	0·02
	0·05
	<0·0001
	0·03
	-0·01
	0·07
	0·14
	0·02
	0·02
	0·03
	<0·0001
	0·02
	0·02
	0·03
	<0·0001

	6-12y
	WHR
	0·01
	-0·01
	0·04
	0·29
	0·02
	0·00
	0·04
	0·024
	0·03
	0·01
	0·05
	0·0002
	0·03
	-0·01
	0·06
	0·12
	0·02
	0·01
	0·02
	<0·0001
	0·02
	0·01
	0·02
	<0·0001

	>12y
	WHR
	0·01
	-0·05
	0·07
	0·78
	0·00
	-0·02
	0·02
	0·93
	0·02
	0·01
	0·04
	0·0004
	0·02
	-0·01
	0·06
	0·18
	0·01
	-0·01
	0·03
	0·23
	0·02
	0·00
	0·03
	0·056


Pooled analysis of linear regression adjusted for sex, age and BMI . *not adjusted for BMI. Beta is difference in ln-transformed values. ALT, alanine transaminase; BMI, body mass index; DBP, diastolic blood pressure; 30 min glucose, glucose at 30 minutes during OGTT (; Fasting insulin, insulin at fasting; Fasting glucose, glucose at fasting; 30 min ins, insulin at 30 minutes during OGTT; 120 min ins, insulin at 120 minutes during OGTT; 30 min ins/glu, insulin-glucose-ratio at 30 minutes during OGTT; 120 min ins/glu, insulin-glucose-ratio at 120 minutes during OGTT; HDL, high-density lipoprotein; HOMA2-B, homoeostatic model assessment 2 estimates of β-cell function; HOMA2-IR, homeostatic model assessment 2 estimates of insulin resistance; LDL, low density lipoprotein; MARD, moderate age-related diabetes; Matsuda, Matsuda index (10,000/square root of [fasting glucose * fasting insulin] * [mean glucose * mean insulin during OGTT]); MOD, moderate obesity-related diabetes; SAID, severe autoimmune diabetes; SBP, systolic blood pressure; SIDD, severe insulin deficient diabetes; SIRD, severe insulin resistant diabetes; Triglyceride, triglycerides; WHR, Waist-hip-ratio. 1-6y, 1 to ≤6 year prior to diabetes; 6-12y, >6 to ≤12 year prior to diabetes; >12y, >12 years prior to diabetes.
Table S3: I2 for pooled analysis, comparison of cases and controls. 
	Period
	Phenotype
	SAID
	SIDD
	SIRD
	MOD
	MARD

	1-6y
	ALT
	0
	0
	89·63
	76·88
	93·42

	1-6y
	BMI*
	0
	63·42
	77·36
	82·03
	74·07

	6-12y
	BMI*
	0
	81·30
	37·29
	79·65
	68·49

	>12y
	BMI*
	0
	0
	18·07
	33·27
	35·60

	1-6y
	Total Cholesterol
	47·83
	0·32
	0
	65·14
	61·16

	6-12y
	Total Cholesterol
	0
	0
	0·037
	0·01
	76·49

	>12y
	Total Cholesterol
	0
	0
	0
	0
	0

	1-6y
	DBP
	0
	0
	0
	0·32
	0

	1-6y
	Fasting ins/glu
	0
	0
	0
	49·26
	0

	1-6y
	Fasting insulin
	0
	0
	51·51
	64·82
	49·46

	1-6y
	Fasting glucose
	0
	0
	88·99
	81·58
	93·26

	6-12y
	Fasting glucose
	82·04
	0
	36·57
	0
	94·08

	>12y
	Fasting glucose
	0
	0
	2·19
	15·78
	73·74

	1-6y
	120 min glucose
	41·14
	54·26
	78·04
	49·86
	67·42

	1-6y
	30 min glucose
	0
	0
	42·51
	21·02
	56·05

	1-6y
	HDL
	0
	73·90
	51·98
	0
	56·94

	6-12y
	HDL
	0
	0
	0
	0
	52·03

	1-6y
	HOMA2B
	23·44
	50·29
	88·17
	0·23
	68·07

	1-6y
	HOMA2IR
	0
	0
	0
	83·65
	17·12

	1-6y
	120 min ins/glu
	0
	0
	0
	41·28
	0·052

	1-6y
	120 min ins
	11·99
	0
	0
	59·25
	0

	1-6y
	30 min ins/glu
	0
	0
	0
	34·40
	0

	1-6y
	30 min ins
	0
	0
	0
	54·89
	29·01

	1-6y
	LDL
	37·66
	2·86
	1·51
	80·75
	54·07

	6-12y
	LDL
	0
	0
	0·015
	52·33
	79·80

	1-6y
	MATSUDA
	11·25
	0
	3·96
	91·20
	62·75

	1-6y
	SBP
	15·87
	13·18
	0
	0·036
	8·24

	6-12y
	SBP
	46·26
	0
	24·80
	0
	50·07

	>12y
	SBP
	0
	68·02
	0
	0
	82·95

	1-6y
	Triglyceride
	6·84
	67·18
	8·63
	50·41
	37·16

	6-12y
	Triglyceride
	0
	0
	12·19
	63·90
	74·01

	>12y
	Triglyceride
	0
	0
	0
	0
	9·59

	1-6y
	WHR
	0
	57·16
	0
	88·81
	3·85

	6-12y
	WHR
	46·03
	0
	26·11
	72·13
	0

	>12y
	WHR
	0
	0
	0
	0
	74·23



ALT, alanine transaminase; BMI, body mass index; DBP, diastolic blood pressure; 30 min glucose, glucose at 30 minutes during OGTT; Fasting insulin, insulin at fasting; Fasting glucose, glucose at fasting; 30 min ins, insulin at 30 minutes during OGTT; 120 min ins, insulin at 120 minutes during OGTT; 30 min ins/glu, insulin-glucose-ratio at 30 minutes during OGTT; 120 min ins/glu, insulin-glucose-ratio at 120 minutes during OGTT; HDL, high-density lipoprotein; HOMA2-B, homoeostatic model assessment 2 estimates of β-cell function; HOMA2-IR, homeostatic model assessment 2 estimates of insulin resistance; I² = 100% x (Q-df)/Q where Q is the Cochran heterogeneity statistics and df is the degrees of freedom (number of studies – 1); LDL, low density lipoprotein; MARD, moderate age-related diabetes; Matsuda, Matsuda index (10,000/square root of [fasting glucose * fasting insulin] * [mean glucose * mean insulin during OGTT]); MOD, moderate obesity-related diabetes; SAID, severe autoimmune diabetes; SBP, systolic blood pressure; SIDD, severe insulin deficient diabetes; SIRD, severe insulin resistant diabetes; Triglyceride, triglycerides; WHR, Waist-hip-ratio. 1-6y, 1 to ≤6 years prior to diabetes; 6-12y, >6 to ≤12 years prior to diabetes; >12y, >12 years prior to diabetes.


Description of the study cohorts. 

Botnia Study1 is a family-based study established in 1990 to identify the genetic and metabolic factors contributing to the pathogenesis of type 2 diabetes in families from the western coast of Finland. All patients with known type 2 diabetes (response rate 90%) and their family members (response rate ~70%) from five primary care centers in the Botnia region were invited to participate in the study. Nondiabetic subjects, either family members of type 2 diabetic patients or control subjects (spouses without first- or second-degree family history of diabetes) aged between 18 and 70 years, were invited to prospective visits every 2–3 years. The study cohort is primarily of Northern European (Finnish) descent. During 1990 –2002, 1,715 subjects with a family history of diabetes and 400 control subjects participated in at least two OGTT tests, with a median follow-up of 6 years (range 2–12 years). Of them, 1,429 had normal glucose tolerance, and 686 had IFG and/or IGT at the baseline examination.  

The Prevalence, Prediction and Prevention of diabetes (PPP)–Botnia Study2 is a population-based study in Western Finland carried out from 2004 to 2008 to obtain accurate estimates of prevalence and risk factors for type 2 diabetes, impaired glucose tolerance, impaired fasting glucose and the metabolic syndrome in the adult population. The participants were randomly recruited from the national Finnish Population Registry to represent 6 to 7% of the population in the 18- to 75-year age range. Altogether 5,208 individuals, primarily of Northern European (Finnish) descent,  participated in the study (54.7% of those invited). They participated in a 75 g OGTT after a 12 h overnight fast, unless they had known diabetes and were on glucose-lowering medication, or had fasting plasma glucose >10 mmol/l. Samples for glucose and insulin were drawn at 0, 30 and 120 min, and for total cholesterol, HDL-cholesterol and triacylglycerol at 0 min. Diagnosis of diabetes was based on the OGTT or a history of previously known diabetes applying WHO criteria. In uncertain cases, the diagnosis was confirmed from patient records. Altogether, 327 participants (6.3%) had diabetes, 354 participants (6.8%) impaired glucose tolerance and 416 participants (8.0%) impaired fasting glucose. The first follow-up study was conducted in 2011-2015 and the second follow-up study in 2018-2023. 

The METSIM study3 includes 10,197 men, aged from 45 to 73 years at entry, randomly selected from the population register of the Kuopio town, Eastern Finland, and examined in 2005–2010. Participants are primarily of Northern European (Finnish) descent, The aim of the study is to investigate nongenetic and genetic factors associated with T2D and CVD, and with cardiovascular risk factors in both cross-sectional and longitudinal settings. The METSIM study protocol includes, e.g., collection of data on drug treatment and CVD risk factors, 2-h OGTT, and measurement of height, weight, waist, hip, blood pressure, and fat percentage (13). The follow-up examination comprising > 6000 participants was conducted in 2010-2016. 

The Inter99 study4 is a population-based primary prevention study on cardiovascular disease and type 2 diabetes. The study population comprised all 61,301 individuals, mostly ethnically white European, born in 1939–1940, 1944–1945, 1949–1950, 1954–1955, 1959–1960, 1964–1965, and 1969–1970 living in 11 municipalities in the southwestern part of Copenhagen County, Denmark, on 2 December 1998. From the study population, an age and sex-stratified random sample comprising 13,016 individuals was drawn. The sample was a priori randomized into two groups comprising 90% (group A: high-intensity intervention) and 10% (group B: low-intensity intervention). All 13,016 individuals were invited to a health screening program and a personal risk assessment of their absolute 10-year risk of developing ischemic heart disease. 6,906 individuals (6006 without diabetes) participated in the investigation at baseline. At the 5-year follow-up, 4,031 individuals had relevant data from baseline to 5 years). 

The Malmö Preventive Project (MPP)5 (1974–1992, n=33 346) was a population-based cohort study conducted among inhabitants in Malmö, Sweden, belonging to pre-specified birth cohorts between 1921 and 1949. Progressively older subjects were recruited later during the inclusion process. In all, 22 444 males and 10 902 females, mostly ethnically white European, attended the screening program, with an overall attendance rate of 71% (75% for men). All subjects answered a self-administered questionnaire on lifestyle, family history of diabetes (first degree relatives) and cardiovascular disease, medical history and current medications. Prevalent diabetes was defined as self-reported diabetes or according to the 1985 WHO criteria. Height, weight and blood pressure were measured, and blood samples were obtained after ≥10-h overnight fasting with measurement of glucose, serum lipids and serum creatinine. The project was conducted in accordance with the Declaration of Helsinki. More detailed information can be found elsewhere.

Malmö Diet and Cancer (MDC)6 study is a population-based prospective cohort of women born between 1923 and 1950 and men born between 1923 and 1945 who lived in Malmö and are proficient in the Swedish language. Baseline examinations were performed between 1991 and 1996. The identification of potential study participants for the MDC cohort was done through the Swedish national population registries. Out of 74,138 men and women eligible for the study, 28,098 individuals, mostly ethnically white European, completed the baseline examinations including dietary collection. A random sample of those participating between October 1991 and February 1994 were invited to provide fasting blood samples for additional measurements including blood glucose and plasma insulin. More detailed information can be found elsewhere.

DiabNorth (Diabnorr in Swedish)7 includes mainly Northern European (Swedish) people with diabetes who have participated in Västerbotten Intervention Programme (VIP), a community programmed for prevention of CVD and diabetes, started in 1985 in the county of Västerbotten in northern Sweden. At the ages of 40,50 and 60 years, all inhabitants are invited to their primary care centre for a health survey. Participants answer a questionnaire on psychosocial conditions and lifestyle, biomedical measurements are performed, and they are asked to donate blood for future research.

The HUNT Study8 includes large total population-based cohorts from the 1980ies, covering 125 000 primarily Northern European (Norwegian) descent participants; HUNT1 (1984-86), HUNT2 (1995-97) and HUNT3 (2006-08). The study was primarily set up to address arterial hypertension, diabetes, screening of tuberculosis, and quality of life. Every citizen of Nord-Trøndelag County in Norway being 20 years or older, have been invited to all the surveys for adults. The HUNT Study includes data from questionnaires, interviews, clinical measurements and biological samples (blood and urine). The questionnaires included questions on socioeconomic conditions, health related behaviors, symptoms, illnesses and diseases. 

The Cooperative Health Research in the Region of Augsburg (KORA) F4 (2006–2008) and FF4 studies (2013–2014)9 are follow-up examinations of the population-representative KORA S4 study (1999–2001), which was conducted in Augsburg (Germany) and two surrounding counties. Predominantly European (German) descent participants were aged 25-74 years at S4. KORA includes data from personal interviews, questionnaires, clinical examinations (e.g. anthropometry, blood pressure), clinical laboratory measurements including fasting and 2h glucose values from an OGTT and blood and urine samples for future use.





Supplementary figures S1-S34
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Figure S1. BMI and waist-hip-ratio
[bookmark: _Hlk200548912]Pooled analysis of linear regression for a) lnBMI (adjusted for age and sex), and b) waist-hip ratio (WHR, adjusted for age, sex and BMI) during Period1-6, Period6-12 and Period>12 in all individuals with diabetes. The Y-axis shows the difference compared with matched control individuals (beta and 95% confidence interval). BMI, body mass index; WHR, waist hip ratio. 
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Figure S2. Fasting glucose and HOMA2-IR
Pooled analysis of linear regression for a) Fasting glucose adjusted for age, sex and BMI, and b) HOMA2-IR (homeostatic model assessment 2 estimates of insulin-resistance) adjusted for age, sex and BMI, during Period1-6, Period6-12 and Period>12 in all individuals with diabetes. The Y-axis shows the difference compared with matched control individuals (beta and 95% confidence interval). BMI, body mass index; HOMA2-IR, homeostatic assessment model for insulin resistance.
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Figure S3. Matsuda index
Pooled analysis of linear regression for ln-transformed Matsuda index (10,000/square root of [fasting glucose * fasting insulin] * [mean glucose * mean insulin during OGTT]) adjusted for age, sex and BMI in all individuals with diabetes (a) and in diabetes subgroups (b). The Y-axis shows the difference compared with matched control individuals (beta and 95% confidence interval). BMI, body mass index; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes.
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Figure S4. Insulin levels 
Pooled analysis of linear regression for ln-transformed insulin levels adjusted for age, sex and BMI, at fasting and at 30 and 120 minutes during an OGTT during Period1-6, in all individuals with diabetes (a), and in diabetes subtypes (b). The Y-axis shows the difference compared with matched control individuals (beta and 95% confidence interval). BMI, body mass index; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes.
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Figure S5. Plasma glucose and insulin glucose ratio
Pooled analysis of linear regression for ln-transformed a) Plasma glucose levels adjusted for age, sex and BMI, and b) insulin-glucose ratio adjusted for age, sex and BMI at fasting and at 30 and 120 minutes during an OGTT during Period1-6, in all individuals with diabetes. The Y-axis shows the difference compared with matched control individuals (beta and 95% confidence interval). BMI, body mass index.
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Figure S6. Homeostatic model assessment 2 estimates of β-cell function (HOMA2-B) index 
Pooled analysis of linear regression for ln-transformed a) HOMA2-B adjusted for age, sex and BMI in all individuals with diabetes, and b) HOMA2-B adjusted for age, sex and BMI in diabetes subgroups. The Y-axis shows the difference compared with matched control individuals (beta and 95% confidence interval). BMI, body mass index); HOMA2-B, homeostatic model assessment 2 estimates of β-cell function; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes.
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Figure S7. Lipids
Pooled analysis of linear regression for ln-transformed a) Triglyceride adjusted for age, sex and BMI, and b) High-density lipoprotein (HDL) adjusted for age, sex and BMI during Period1-6 in all individuals with diabetes. The Y-axis shows the difference compared with matched control individuals (beta and 95% confidence interval). BMI, body mass index, HDL,high density lipoprotein. 
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Figure S8. Alanine transaminase 
Pooled analysis of linear regression for ln-transformed Alanine transaminase (ALT) level adjusted for age, sex and BMI in all individuals with diabetes (a) and in diabetes subtypes (b). The Y-axis shows the difference compared with matched control individuals (beta and 95% confidence interval). ALT= alanine transaminase, BMI, body mass index; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes.
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Figure S9. Blood pressure
Pooled analysis of linear regression for ln-transformed systolic blood pressure (SBP) adjusted for age, sex and BMI in all individuals with diabetes (a) and in diabetes subtypes (c). Diastolic blood pressure (DBP) adjusted for age, sex and BMI in all individuals with diabetes (b) and in diabetes subtypes (d). The Y-axis shows the difference compared with matched control individuals (beta and 95% confidence interval). BMI, body mass index; DBP, diastolic blood pressure, MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes; SBP, systolic blood pressure. 
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Figure S10. Pooled analysis of lnBMI adjusted for sex and age in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, The HUNT Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S11. Pooled analysis of lnBMI adjusted for sex and age in period6-12y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; DiabNorth, The DiabNorth; HUNT, The HUNT Study; MDC, The Malmö Diet and Cancer Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S12. Pooled analysis of lnBMI adjusted for sex and age in period>12y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; MDC, The Malmö Diet and Cancer Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD: moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes.
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Figure S13. Pooled analysis of ln-transformed waist-hip-ratio adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, The HUNT Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S14. Pooled analysis of ln-transformed waist-hip-ratio adjusted for sex, age and BMI in period6-12y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, The HUNT Study; MDC, The Malmö Diet and Cancer Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S15. Pooled analysis of ln-transformed waist-hip ratio adjusted for sex, age and BMI in period>12y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; MDC, The Malmö Diet and Cancer Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes.
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Figure S16. Pooled analysis of ln-transformed fasting glucose adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, The HUNT Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S17. Pooled analysis of ln-transformed fasting glucose adjusted for sex, age and BMI in period6-12y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; DiabNorth, The DiabNorth; MDC, The Malmö Diet and Cancer Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 

[image: ] Figure S18. Pooled analysis of ln-transformed fasting glucose adjusted for sex, age and BMI in period>12y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; MDC, The Malmö Diet and Cancer Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes.
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Figure S19. Pooled analysis of ln-transformed 30-minute glucose during an OGTT adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; Inter99, The Inter99 Study; METSIM, The METSIM Study. DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S20. Pooled analysis of ln-transformed 120-minute glucose during an OGTT adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; METSIM, The METSIM Study; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 

[image: ]
Figure S21. Pooled analysis of ln-transformed HOMA2-B (homeostatic model assessment 2 estimates of β-cell function) adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; Inter99, The Inter99 Study; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study. DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S22. Pooled analysis of ln-transformed fasting insulin-glucose ratio adjusted for sex, age and BMI in period1-6y. Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study. DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S23. Pooled analysis of ln-transformed 30-minute insulin-glucose ratio during an OGTT adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; Inter99, The Inter99 Study; METSIM, The METSIM Study. DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S24. Pooled analysis of ln-transformed 120-minute insulin-glucose ratio during an OGTT adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; Inter99, The Inter99 Study; METSIM, The METSIM Study. DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S25. Pooled analysis of ln-transformed HOMA2-IR (homeostatic model assessment 2 estimates of insulin-resistance) adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; Inter99, The Inter99 Study; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study. DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S26. Pooled analysis of ln-transformed Matsuda index (10,000/square root of [fasting glucose * fasting insulin] * [mean glucose * mean insulin during OGTT]) adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; Inter99, The Inter99 Study; METSIM, The METSIM Study. DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S27. Pooled analysis of ln-transformed triglyceride levels adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, The HUNT Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S28. Pooled analysis of ln-transformed triglyceride levels adjusted for sex, age and BMI in period6-12y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; DiabNorth, The DiabNorth; HUNT, The HUNT Study; MDC, The Malmö Diet and Cancer Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S29. Pooled analysis of ln-transformed triglyceride levels adjusted for sex, age and BMI in period>12y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; MDC, The Malmö Diet and Cancer Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes.
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Figure S30. Pooled analysis of ln-transformed high density lipoprotein levels adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, The HUNT Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S31. Pooled analysis of ln-transformed high-density lipoprotein levels adjusted for sex, age and BMI in period6-12y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, The HUNT Study; MDC, The Malmö Diet and Cancer Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S32. Pooled analysis of ln-transformed alanine transaminase levels adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; METSIM, The METSIM Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S33. Pooled analysis of ln-transformed systolic blood pressure adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, The HUNT Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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Figure S34. Pooled analysis of ln-transformed diastolic blood pressure adjusted for sex, age and BMI in period1-6y. 
Forest plot of beta and 95% confidence interval for cohorts included in analysis and results from random effects meta-analysis. Botnia cohorts, The Finnish Botnia Study and The Prevalence, Prediction and Prevention of diabetes Botnia Study; HUNT, The HUNT Study; Inter99, The Inter99 Study; KORA, The Cooperative Health Research in the Region of Augsburg; MDC, The Malmö Diet and Cancer Study; METSIM, The METSIM Study; MPP, The Malmö Preventive Project; DM, all cases with diabetes; MOD/MARD, moderate obesity-/age-related diabetes; SAID/SIDD/SIRD, severe autoimmune/insulin-deficient/insulin-resistant diabetes. 
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