Study objective and design of cohorts
Atherosclerosis Risk in Communities Study (ARIC): ARIC aims to investigate the causes of atherosclerosis and its clinical outcomes, changes in cardiovascular risk factors, health care, and disease by race, gender, location, and date. The Cohort Component of ARIC began in 1987, and each of the four ARIC field centers in the United States, including Washington County, MD; Forsyth County, NC; Jackson, MS; and Minneapolis, MN, randomly selected and recruited a cohort sample of approximately 4,000 people aged 45–64 from a defined population in their community. A total of 15,792 participants received an extensive examination, including medical, social, and demographic data. Participants were reexamined every three-year, with the first screening (baseline) occurring in 1987–89, the second in 1990–92, the third in 1993–95, the fourth in 1996–98, and the fifth time in 2011–2013 (1). (More details are available at https://sites.cscc.unc.edu/aric/description)
Multi-Ethnic Study of Atherosclerosis (MESA): The MESA is a study of the characteristics of subclinical cardiovascular disease (disease detected non-invasively before it has produced clinical signs and symptoms) and the risk factors that predict progression to clinically overt cardiovascular disease or progression of the subclinical disease and it was initiated in 2000. MESA researchers study a diverse, population-based sample of 6,814 asymptomatic men and women aged 45–84 from six field centers across the United States, including Baltimore, MD (Johns Hopkins University); Chicago, IL (Northwestern University); Forsyth County, NC (Wake Forest University); Los Angeles County, CA (the University of California at Los Angeles); Northern Manhattan and Southern Bronx, NY (Columbia University); and St Paul, MN (University of Minnesota). Approximately 38 percent of the recruited participants were white, 28 percent African American, 22 percent Hispanic, and 12 percent Asian, predominantly of Chinese descent. The first examination, which began in July 2000 and was conducted over 24 months, was designed to be the most comprehensive. Six exams have been completed since 2000. Participants were contacted every 9 to 12 months throughout the study to assess clinical morbidity and mortality. The final 18 months of the study were dedicated to closing out and data analysis and publication (2). (More details are available at https://www.mesa-nhlbi.org/aboutMESA.aspx) 
Tehran Lipid and Glucose Study (TLGS): The TLGS is a population-based longitudinal study conducted on individuals aged ≥3 years living in the urban area of Tehran, the capital of Iran. This study aimed to determine the prevalence and incidence of non-communicable diseases and their related risk factors. It also looked at developing a healthy lifestyle to counteract these risk factors. TLGS enrollment was carried out in two phases, the first from January 31, 1999, to July 03, 2001, with a second enrollment phase from October 20, 2001, until September 22, 2005. Data collection is planned to continue for at least 20 years with approximately 3-year intervals (i.e., phase III: 2005–2008, phase IV: 2008–2011, phase V: 2011–2014, and phase VI: 2015–2018) (3).
	[bookmark: _Hlk113186353]Table S1. Baseline characteristics of subjects, stratified by respondents and non-respondents.

	Variables
	All
(n=17836)
	Non-respondent
(n=3458)
	Respondent
(n=14378)
	95% CI

	Continuous variables, mean ± SD
	

	Age (years)
	49.6 ± 7.2
	48.1 ± 8
	50 ± 6.9
	-2.10 – -1.52

	SBP (mmHg)
	117.5 ± 17.4
	119 ± 19.8
	117.1 ± 16.8
	1.16– 2.61

	DBP (mmHg)
	73.8 ± 10.8
	75 ± 11.9
	73.6 ± 10.5
	1.03 – 1.91

	BMI (kg/m2)
	27.7 ± 5.2
	27.9 ± 5.5
	27.6 ± 5.1
	0.01 – 0.44

	TC (mmol/L)
	5.3 ± 1.1
	5.3 ± 1.1
	5.3 ± 1.0
	-0.08 – 0.01

	FPG (mmol/L)
	5.3 ± 0.6
	5.3 ± 0.6
	5.3 ± 0.6
	-0.01 – 0.04

	Categorical variables, number (%)
	

	Women
	10184 (57.1)
	1912 (55.3)
	8272 (57.5)
	-0.02 – 0.00

	Ever smoker
	8351 (46.8)
	1669 (48.3)
	6682 (46.5)
	0.01 – 0.03

	Hypertension (yes)
	4306 (24.1)
	908 (26.3)
	3398 (23.6)
	0.02 – 0.06

	Hypercholesterolemia (yes)
	9256 (51.9)
	1606 (46.4)
	7650 (53.2)
	-0.02 – 0.01

	As appropriate, data are shown as mean ± standard deviation (SD) or number (percent).
SBP: systolic blood pressure; DBP: diastolic blood pressure; BMI: body mass index; FPG: fasting plasma glucose; TC: total cholesterol





	[bookmark: _Hlk113186370]Table S2. Baseline characteristics of subjects, stratified by cohort studies.

	Variables
	All
(n=14378)
	ARIC
(n=8351)
	MESA
(n=2555)
	TLGS
(n=3472)

	Continuous variables, mean ± SD
	
	

	Age (years)
	50.0 ± 6.9
	52.1 ± 4.5
	52.4 ± 4.5
	43 ± 8.3

	SBP (mmHg)
	117.1 ± 16.8
	118 ± 16.9
	118.2 ± 18.0
	114.2 ± 15.4

	DBP (mmHg)
	73.6 ± 10.5
	73.2 ± 10.7
	72.2 ± 10.3
	75.3 ± 10.1

	BMI (kg/m2)
	27.6 ± 5.1
	27.2 ± 5.1
	28.4 ± 5.5
	28.1 ± 4.5

	TC (mmol/L)
	5.3 ± 1.0
	5.5 ± 1.0
	5.1 ± 0.9
	5.1 ± 1.0

	FPG (mmol/L)
	5.3 ± 0.6
	5.5 ± 0.5
	4.9 ± 0.6
	5.1 ± 0.5

	Categorical variables, number (%)
	
	

	Women
	8272 (57.5)
	4847 (58.0)
	1368 (53.5)
	2057 (59.2)

	Ever smoker
	6682 (46.5)
	4685 (56.1)
	1243 (48.6)
	754 (21.7)

	Hypertension (yes)
	3398 (23.6)
	2197 (26.3)
	750 (29.4)
	451 (13.0)

	Hypercholesterolemia (yes)
	7650 (53.2)
	4980 (59.6)
	1206 (47.2)
	1464 (42.2)

	As appropriate, data are shown as mean ± standard deviation (SD) or number (percent).
ARIC: Atherosclerosis Risk in Communities; MESA: Multi-Ethnic Study of Atherosclerosis; TLGS: Tehran Lipid and Glucose Study; SBP: systolic blood pressure; DBP: diastolic blood pressure; BMI: body mass index; FPG: fasting plasma glucose; TC: total cholesterol
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	[bookmark: _Hlk113186386]Table S3. Multivariable adjusted HRs of confounders for the incidence of all-cause mortality

	
	HRs of confounders in the model with IFG-ADA 
	HRs of confounders in the model with IFG-WHO

	Variables
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value

	Age (years)
	1.10 (1.09–1.11)
	<0.001
	1.10 (1.09–1.11)
	<0.001

	BMI (kg/m2)
	1.01 (1.00–1.02)
	0.011
	1.01 (1.00–1.02)
	0.008

	BMI-Change (kg/m2)
	0.97 (0.95–0.99)
	0.010
	0.97 (0.95–0.99)
	0.013

	Hypertension
	1.45 (1.33–1.59)
	<0.001
	1.45 (1.33–1.59)
	<0.001

	Hypercholesterolemia
	0.94 (0.87–1.03)
	0.181
	0.94 (0.87–1.02)
	0.164

	Smoking
	1.79 (1.64–1.96)
	<0.001
	1.79 (1.63–1.95)
	<0.001

	HR: hazard ratio; CI: confidence interval; BMI: body mass index; ADA: American Diabetes Association; WHO: World Health Organization



	[bookmark: _Hlk113186408]Table S4. Multivariable adjusted HRs of confounders for the incidence of CV mortality

	
	HRs of confounders in the model with IFG-ADA 
	HRs of confounders in the model with IFG-WHO

	Variables
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value

	Age (years)
	1.09 (1.07–1.11)
	<0.001
	1.09 (1.07–1.11)
	<0.001

	BMI (kg/m2)
	1.03 (1.01–1.05)
	<0.001
	1.03 (1.01–1.05)
	<0.001

	BMI-Change (kg/m2)
	0.97 (0.92–1.01)
	0.122
	0.97 (0.92–1.01)
	0.137

	Hypertension
	2.21 (1.87–2.62)
	<0.001
	2.21 (1.87–2.62)
	<0.001

	Hypercholesterolemia
	1.10 (0.93–1.31)
	0.242
	1.10 (0.93–1.30)
	0.249

	Smoking
	1.61 (1.35–1.91)
	<0.001
	1.61 (1.35–1.91)
	<0.001

	HR: hazard ratio; CI: confidence interval; CV: cardiovascular; BMI: body mass index; ADA: American Diabetes Association; WHO: World Health Organization



	Table S5. Multivariable adjusted HRs of confounders for the incidence of cancer mortality

	
	HRs of confounders in the model with IFG-ADA 
	HRs of confounders in the model with IFG-WHO

	Variables
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value

	Age (years)
	1.08 (1.07 – 1.10)
	<0.001
	1.08 (1.07 – 1.10)
	0.032

	BMI (kg/m2)
	1.00 (0.99 – 1.02)
	0.698
	1.00 (0.99 – 1.02)
	0.528

	BMI-Change (kg/m2)
	0.96 (0.91 – 0.99)
	0.027
	0.96 (0.92 – 1.00)
	0.047

	Hypertension
	1.12 (0.96 – 1.30)
	0.145
	1.12 (0.96 – 1.30)
	0.151

	Hypercholesterolemia
	0.91 (0.79 – 1.04)
	0.158
	0.91 (0.79 – 1.04)
	0.159

	Smoking
	2.04 (1.77 – 2.36)
	<0.001
	2.04 (1.76 – 2.35)
	<0.001

	HR: hazard ratio; CI: confidence interval; BMI: body mass index; ADA: American Diabetes Association; WHO: World Health Organization
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Figure S1. Study Flowchart
 CV: Cardiovascular; ARIC: Atherosclerosis Risk in Communities; MESA: Multi-Ethnic Study of Atherosclerosis; TLGS: Tehran Lipid and Glucose Study
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Figure S
2
.
 
Kaplan-Meier curves for all-cause mortality stratified 
by
 six categories of 
FPG changes
, separately in men and women.
FPG: 
fasting plasma glucose
;
 
NFG
:
 normal fasting glucose; IFG
:
 impaired fasting glucose (based on ADA cut-off (100 mg/dl)); T2DM
:
 type 2 diabetes mellitus
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Figure S
3
.
 Kaplan-Meier curves for CV mortality stratified by six categories of FPG changes, separately in men and women.
CV: cardiovascular; FPG: 
fasting plasma glucose
; NFG: normal fasting glucose; IFG: impaired fasting glucose (based on ADA cut-off (100 mg/dl)); T2DM: type 2 diabetes mellitus
)
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Figure S
4
.
 
Kaplan-Meier curves for cancer mortality stratified by six categories of FPG changes, separately in men and women.
FPG: 
fasting plasma glucose
; NFG: normal fasting glucose; IFG: impaired fasting glucose (based on ADA cut-off (100 mg/dl)); T2DM: type 2 diabetes mellitus
*Only ARIC and TLGS participants were used and followed up for cancer mortality outcomes.
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20822 individuals aged <60 and > 30 from
three population-based cohort study:

ARIC (n=12162)
MESA (n=3100)

TLGS (n=5560)

Excluded those:

event before
(n=1291)

o With diabetes (n=1695)

e  With prevalent CVD or incident CVD
the second examination|
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17836 individuals remained

Excluded those:

e With missing data on covariates at
baseline and second  examination|
(n=1473) D

® Who did not participate in the second

examination (n=1985)

A\ 4

14.378 respondent participants remained for
all-cause and CV mortality using ARIC.
MESA, and TLGS studies.

11.823 respondent participants remained for
cancer mortality using ARIC and TLGS
studics.





