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1. Supplementary methods
[bookmark: _Hlk98966001]1.1. Inclusion and exclusion criteria
1.1.1. Dongfeng-Tongji (DFTJ) cohort and Kailuan study
Among two Chinese cohorts, prediabetes was defined as diabetes-free but fasting plasma glucose (FPG) 5.6–6.9 mmol·L–1 (100–125 mg·dL–1) according to the American Diabetes Association (ADA) criteria [1]. In the DFTJ cohort, hemoglobin A1c (HbA1c) was performed in the 2013 cycle survey as well, and participants of HbA1c 5.7%–6.4% (39–47 mmol·mol–1) were also defined as prediabetes based on the ADA criteria. In the Kailuan study, HbA1c was not available.
[bookmark: _GoBack]A total of 84 773 participants were identified to have prediabetes in the two cohorts (19 114 from the DFTJ cohort and 65 659 from the Kailuan study), and participants with missing information on death status (10 from the Kailuan study), prevalent cardiovascular disease (CVD) or cancer (4 446 from the DFTJ cohort and 2 456 from the Kailuan study), missing information on lifestyle factors (926 from the DFTJ cohort and 4 462 from the Kailuan study) and covariates (521 from the DFTJ cohort and 1 700 from the Kailuan study) were excluded, leaving 70 252 participants (13 221 from the DFTJ cohort and 57 031 from the Kailuan study) in the current analysis (Fig. S1). In the analysis for incident diabetes, those with missing diabetes information during follow-up (566 from the DFTJ cohort and 6 470 from the Kailuan study) were further excluded.
1.1.2. UK Biobank
In the UK Biobank, prediabetes was defined as diabetes-free but HbA1c 5.7%–6.4% (39–47 mmol·mol–1) according to the ADA [1]. A total of 60 719 participants were identified to have prediabetes. After excluding participants with prevalent CVD or cancer (n = 10 760), missing information on lifestyle factors (n = 5 303) and covariates (n = 2 744), a total of 41 912 participants with prediabetes were included in the current analysis (Fig. S1).
1.1.3. US National Health and Nutrition Examination Survey (NHANES)
In the US NHANES, all adults were invited to have HbA1c tests, and those who provided blood samples fasting for more than 9 hours were additionally tested for FPG and an oral glucose tolerance test (OGTT). Prediabetes was defined as diabetes-free but HbA1c 5.7%–6.4% (39–47 mmol·mol–1), or FPG 5.6-6.9 mmol·L–1 (100–125 mg·dL–1), or 2-h plasma glucose (2-h PG) 7.8–11.0 mmol·L–1 (140–199 mg·dL–1) according to the ADA [1]. A total of 16 241 participants were identified to have prediabetes. After excluding participants with incomplete information on deaths (n = 15), prevalent CVD or cancer (n = 3 035), missing information on lifestyle factors (n = 3 021) and covariates (n = 1 080), a total of 9 090 patients with prediabetes were included in the current analysis (Fig. S1).
1.2 Assessment of baseline lifestyle factors
[bookmark: _Toc74920638]1.2.1. DFTJ cohort and Kailuan study
[bookmark: _Hlk496795078]In the DFTJ cohort and Kailuan study, Questions about smoking status (current, former, and never) and years since quitting smoking were self-reported. For alcohol drinking, questions about alcohol consumption (current, former, and never) were asked, and current drinkers reported the weekly frequency of drinking and usual intakes of liquor, beer, wine, and traditional Chinese yellow rice wine (the DFTJ cohort only). Waist circumference was measured by trained staff using calibrated instruments, and optima waist circumference was defined as 85 cm or less for women and 90 cm or less for men according to the Chinese criteria [2].
Questions about physical activity and diet were different between the two studies. For physical activity, in the DFTJ cohort, frequency, type, and duration of exercise per week were asked [3]. Exercise types included walking, bicycling, dancing, swimming, jogging, Tai chi, climbing, gymnasium, and balls, and the healthy level was defined as exercising for  150 minutes per week [4]. In the Kailuan study, weekly time spent on moderate or vigorous activity was asked with three provided choices (i.e., 0, 1–80, or > 80 minutes per week), and the healthy level was defined as exercising for > 80 minutes per week according to previous studies [5].
For diet, a short form of food frequency questionnaire (FFQ) including 14 items was administrated in the DFTJ cohort, and a healthy diet was defined as eating vegetables and fruits every day and red meat less than daily, in line with the current recommendation and a previous study that emphasize intakes of vegetables and fruits while restricting intakes of red meats [3,6]. Given the influence of salt intakes on hypertension and CVD risks, a 3-category (i.e., low, medium, or high) salt intakes derived from a questionnaire was used as a surrogate measure for diet quality in the Kailuan study, and low/medium salt intakes were defined as the healthy level in consistent with to a previous study [7]. which demonstrated a strong association of self-perceived salt intakes with a healthy diet score.
[bookmark: _Toc74920640]1.2.2. UK Biobank
In the UK biobank, questions about whether they never, former, or currently smoking, and age quitting smoking were self-reported. For alcohol drinking, questions included weekly intakes of champagne and white wine (glasses), red wine (glasses), beer and cider (pints), fortified wine (glasses), spirits (standard measures), and other alcoholic drinks (glasses). Physical activity was assessed using the short-form of the International Physical Activity Questionnaire and evaluated as metabolic equivalent hours per week [8]. For diet, questions including ten food items (fruits, vegetables, whole grains, refined grains, red meats, processed meats, [shell] fish, dairy, vegetable oils, and sugar-sweetened beverages) were asked [9]. Healthy diet was defined as five or more items meeting the recommended consumption levels [10]. Waist circumference was conducted by trained technicians, and optimal waist circumference was defined as 80 cm or less for women and 94 cm or less for men [11].
[bookmark: _Toc74920639]1.2.3. US NHANES
[bookmark: _Hlk77113170]In the US NHANES, questions about whether they had smoked more than 100 cigarettes in their life and their current smoking status were asked. For alcohol drinking, in the NHANES 1988–1994, FFQ was administrated to assess self-reported alcohol intakes from usual frequency and portion sizes of liquor, wine, and beer consumption over the past year. In the NHANES 1999–2014, questions about the frequency of alcohol consumption in the past year and average alcohol consumption per day when drinking were asked, and daily alcohol consumption was estimated. The healthy level of alcohol drinking was defined as current drinking but 14 g ethanol per day or less for women and 28 g ethanol per day or less for men, respectively [12]. Waist circumference was measured with participants in light clothing by trained staff following standardized techniques, and optimal waist circumference was defined as 80 cm or less for women and 94 cm or less for men [11].
Questions about physical activity and diet were different across NHANES cycles. In the NHANES 1988–1994, the monthly frequency of leisure-time physical activity was derived, and the healthy level was defined as the top third. In the NHANES 1999–2014, weekly metabolic equivalent hours of leisure-time physical activity were derived, and weekly time spent on moderate or vigorous leisure-time physical activity  150 minutes was defined as the healthy level of physical activity [4].
The NHANES administrated 24-hour dietary recalls to collect dietary information. In the 1999–2014 survey cycles, the healthy eating index score-2010 (HEI-2010) was calculated according to the 2010 Dietary Guidelines for Americans [13]. Since food codes used in the 1988–1994 cycles could not match those used in the 1999–2014 cycles, HEI-1995 was used for the 1988–1994 cycles, which was in line with the food guide proposed by the US Department of Agriculture in 1992 [14]. The healthy level of diet was defined as the top 40% of HEI [4].
[bookmark: _Toc74920641][bookmark: _Toc74922674]1.3. Ascertainment of incident diabetes, CVD, cancer, and mortality
[bookmark: _Toc74920642]1.3.1. DFTJ cohort and Kailuan study
In two Chinese cohorts, incident diabetes was defined according to the ADA criteria; and incident CVD, incident cancer, and mortality were coded according to the International Classification of Diseases 10th Revisions (ICD-10). Primary outcomes included incident diabetes (self-reported physician-diagnosis type 2 diabetes, or use of anti-diabetic medications, or FPG  7.0 mmol·L–1 [126 mg·dL–1], or HbA1c  6.5% [48 mmol·mol–1]), incident CVD (including incident ischemic heart disease, IHD [ICD-10 codes, I20–I25] and stroke [I60–I61, I63–I64]), incident cancer (C00–C97), and all-cause mortality. Secondary outcomes included incident IHD, incident stroke, CVD mortality (I00–I99), and cancer mortality. In the DFTJ cohort, morbidity and mortality were ascertained via linkage to the healthcare service system of Dongfeng Motor Corporation up to 31 December 2018. In the Kailuan study, morbidity and mortality were ascertained through linkage to the Municipal Social Insurance Institution, provincial vital statistics offices, and Hospital Discharge Register up to 31 December 2019. In the Kailuan study, causes of deaths were only updated to 31 December 2016, therefore the censoring dates for CVD mortality and cancer mortality were set to 31 December 2016.
[bookmark: _Toc74920644]1.3.2. UK Biobank
In the UK Biobank, health outcomes were coded by ICD-10. Primary outcomes included incident diabetes (E11), incident CVD (including IHD [I20-I25] and stroke [I60–I61, I63–I64]), incident cancer (C00–C97), and all-cause mortality. Secondary outcomes were incident IHD, incident stroke, CVD mortality (I00–I99), and cancer mortality. The vital status was obtained through death certificates of the National Health Service (NHS) Information Centre and the NHS Central Register until 30 April 2020. Incident CVD events were identified through linked hospital admissions data until 30 September 2020 in England, 31 August 2020 in Scotland, and 28 February 2018 in Wales. Incident diabetes and cancer cases were assessed through linkage to the NHS Medical Research Information Service until 31 March 2016 in England and Wales, and the NHS Information Services Division until 31 October 2015 in Scotland.
[bookmark: _Toc74920643]1.3.3. US NHANES
In the US NHANES, only death outcomes were available, and causes of death were obtained from ICD-10 codes. The primary outcome was all-cause mortality. Secondary outcomes were CVD mortality (deaths from heart disease were used, ICD-10 codes, I00–I09, I11, I13, and I20–I51) and cancer mortality (C00–C97). The vital status was obtained through the National Death Index to 31 December 2015.
[bookmark: _Toc74920645][bookmark: _Toc74922675]1.4. Assessment of covariates
[bookmark: _Toc74920646]1.4.1. DFTJ cohort and Kailuan study
[bookmark: _Hlk86344972]In two Chinese cohorts, age, sex, marital status, education, household income per capita (the Kailuan study only), self-reported hypertension, family history of cancer, CVD, and diabetes, and uses of antihypertensive and lipid-lowering medications were obtained through questionnaires. Blood pressure was measured by trained nurses or physicians. FPG was measured by the Aeroset automatic analyzer (ABBOTT Laboratories, Abbott Park, Illinois, USA) in the DFTJ cohort and Hitachi 747 automatic analyzer (Hitachi, Tokyo, Japan) in the Kailuan study. The HbA1c level was assessed with high-performance liquid chromatography (HPLC, D-10 System; Bio-Rad Laboratories, Hercules, CA, USA), and blood total cholesterol (TC) levels were measured by the ARCHITECTCi8200 automatic analyzer (ABBOTT Laboratories, Abbott Park, Illinois) in the DFTJ cohort and Hitachi 747 automatic analyzer (Hitachi, Tokyo, Japan) in the Kailuan study. Prevalent hypertension was defined as blood pressure  140/90 mmHg, self-reported hypertension, or use of antihypertensive medications.
[bookmark: _Toc74920648]1.4.2. UK Biobank
In the UK Biobank, information on age, sex, ethnicity, education, household income, employment status, self-reported hypertension, family history of cancer, CVD, and diabetes, and uses of antihypertensive and lipid-lowering medications were obtained through touch-screen questionnaires and nurse interviews. Participants in paid employment or self-employed, doing unpaid or voluntary work, retired, or being full or part-time students were recognized as employed. Blood pressure was measured by trained nurses, and prevalent hypertension was defined as self-reported hypertension, or use of antihypertensive medication, or blood pressure  140/90 mmHg. HbA1c was measured by HPLC methods (VARIANT II TURBO Hemoglobin Testing System; Bio-Rad), and blood TC levels were determined using a chemistry analyzer (AU5800 Analyzer, Beckman Coulter).
[bookmark: _Toc74920647]1.4.3. US NHANES
[bookmark: _Hlk77062385]In the US NHANES, information on age, sex, ethnicity, marital status, education, household income, employment status, self-reported hypertension, family history of CVD and diabetes, and uses of antihypertensive and lipid-lowering medications were obtained through questionnaires. Blood pressure was measured by trained clinicians according to standard procedures; HbA1c and TC levels were measured according to rigorous procedures. Prevalent hypertension was defined as self-reported hypertension or use of antihypertensive medications, or blood pressure  140/90 mmHg.
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Fig. S1. Flow charts. In the UK Biobank, the censoring dates varied for different outcomes because of data availability issue: incident CVD events were identified until 30 September 2020 in England, 31 August 2020 in Scotland, and 28 February 2018 in Wales; incident diabetes and cancer cases were assessed until 31 March 2016 in England and Wales, and 31 October 2015 in Scotland.

Table S1
Baseline characteristics of participants according to numbers of healthy lifestyle factors from the DFTJ cohort.
	Baseline characteristics
	Number of healthy lifestyle factors
	P valuea

	
	0–1
	2
	3
	4–5
	

	Total number
	1 329
	3 996
	5 501
	2 395
	

	Age (years)
	63.2 (7.2)
	63.3 (7.6)
	62.4 (8.1)
	61.8 (8.1)
	< 0.001

	Male
	907 (68.2%)
	2 004 (50.2%)
	2 064 (37.5%)
	859 (35.9%)
	< 0.001

	Currently not in a relationship
	98 (7.4%)
	420 (10.5%)
	569 (10.3%)
	273 (11.4%)
	0.001

	Less than high school
	838 (63.1%)
	2 520 (63.1%)
	3 205 (58.3%)
	1 228 (51.3%)
	< 0.001

	Never smoking or quitting smoking for  10 years
	450 (33.9%)
	2 640 (66.1%)
	4 891 (88.9%)
	2 332 (97.4%)
	< 0.001

	Daily alcohol intakes of 1–14/28 g for women/men
	43 (3.2%)
	292 (7.3%)
	699 (12.7%)
	750 (31.3%)
	< 0.001

	Weekly exercise  150 minutes per week
	433 (32.6%)
	2 823 (70.6%)
	5 084 (92.4%)
	2 370 (99.0%)
	< 0.001

	Daily intakes of vegetable and fruit and no daily intakes of meat
	26 (2.0%)
	347 (8.7%)
	1 357 (24.7%)
	1 961 (81.9%)
	< 0.001

	Waist circumference < 85/90 cm for women/men
	260 (19.6%)
	1 890 (47.3%)
	4 472 (81.3%)
	2 328 (97.2%)
	< 0.001

	Hypertension
	806 (60.6%)
	2 281 (57.1%)
	2 755 (50.1%)
	1 187 (49.6%)
	< 0.001

	Family history of cancer
	46 (3.5%)
	119 (3.0%)
	207 (3.8%)
	102 (4.3%)
	0.047

	Family history of CVD
	128 (9.6%)
	388 (9.7%)
	613 (11.1%)
	312 (13.0%)
	< 0.001

	Family history of diabetes
	59 (4.4%)
	194 (4.9%)
	344 (6.3%)
	173 (7.2%)
	< 0.001

	Use of antihypertensive medications
	371 (27.9%)
	1 076 (26.9%)
	1 265 (23.0%)
	551 (23.0%)
	< 0.001

	Use of lipid-lowering medications
	102 (7.7%)
	333 (8.3%)
	392 (7.1%)
	169 (7.1%)
	0.122

	FPG (mmol·L–1)
	5.9 (0.5)
	5.9 (0.5)
	5.9 (0.4)
	5.9 (0.4)
	0.002

	TC (mmol·L–1)
	5.0 (1.0)
	5.1 (1.0)
	5.1 (1.0)
	5.1 (1.0)
	0.002


Continuous variables were presented as mean (SD), and categorical variables were presented as n (%).
a Analysis of variance for continuous variables and χ2 test for categoric variables.
[bookmark: _Hlk77062400]
Table S2
Baseline characteristics of participants according to numbers of healthy lifestyle factors from the Kailuan study.
	Baseline characteristics
	Number of healthy lifestyle factors
	P valuea

	
	0–1
	2
	3
	4–5
	

	Total number
	6 429
	21 643
	23 779
	5 180
	

	Age (years)
	50.6 (11.0)
	53.1 (11.8)
	52.2 (12.6)
	52.3 (13.2)
	< 0.001

	Male
	6 377 (99.2%)
	17 961 (83.0%)
	18 606 (78.2%)
	4 213 (81.3%) 
	< 0.001

	Currently not in a relationship
	166 (2.6%)
	442 (2.0%)
	624 (2.6%)
	195 (3.8%)
	< 0.001

	Less than high school
	5 168 (80.4%)
	17 450 (80.6%)
	18 157 (76.4%)
	3 312 (63.9%)
	< 0.001

	Monthly household income per capita < 1000 CNY 
	4 507 (67.6%)
	15 091 (69.3%)
	16 474 (69.7%)
	3 189 (64.6%)
	< 0.001

	Never smoking or quitting smoking for  10 years
	666 (10.4%)
	12 882 (59.5%)
	18 116 (76.2%)
	4 336 (83.7%)
	< 0.001

	Daily alcohol intakes of 1–14/28 g for women/men
	529 (8.2%)
	3 809 (17.6%)
	6 519 (27.4%)
	3 254 (62.8%)
	< 0.001

	Weekly exercise over 80 min
	289 (4.5%)
	1 581 (7.3%)
	3 554 (14.9%)
	3 061 (59.1%)
	< 0.001

	Low or medium self-perceived salt intakes
	3 567 (55.5%)
	19 761 (91.3%)
	22 954 (96.5%)
	4 870 (94.0%)
	< 0.001

	Waist circumference < 85/90 cm for women/men
	833 (13.0%)
	5 549 (25.6%)
	19 759 (83.1%)
	4 581 (88.4%)
	< 0.001

	Hypertension
	3 715 (57.8%)
	11 529 (53.3%)
	10 534 (44.3%)
	2 152 (41.5%)
	< 0.001

	Family history of cancer
	30 (0.5%)
	85 (0.4%)
	113 (0.5%)
	32 (0.6%)
	0.095

	Family history of CVD
	510 (7.9%)
	913 (4.2%)
	889 (3.7%)
	297 (5.7%)
	< 0.001

	Family history of diabetes
	438 (6.8%)
	864 (4.0%)
	881 (3.7%)
	263 (5.1%)
	< 0.001

	Use of antihypertensive medications
	1 207 (18.8%)
	2 827 (13.1%)
	2 156 (9.1%)
	563 (10.9%)
	< 0.001

	Use of lipid-lowering medications
	72 (1.1%)
	125 (0.6%)
	97 (0.4%)
	31 (0.6%)
	< 0.001

	FPG (mmol·L–1)
	6.0 (0.3)
	6.0 (0.3)
	6.0 (0.3)
	6.0 (0.3)
	< 0.001

	TC (mmol·L–1)
	5.2 (1.4)
	5.2 (1.4)
	5.1 (1.3)
	5.1 (1.2)
	< 0.001


a Analysis of variance for continuous variables and χ2 test for categoric variables.
[bookmark: _Hlk77062405]
Table S3
Baseline characteristics of participants according to numbers of healthy lifestyle factors from the UK Biobank.
	Baseline characteristics
	Number of healthy lifestyle factors
	P valuea

	
	0–1
	2
	3
	4–5
	

	[bookmark: _Hlk102119414]Total number
	14 777
	14 662
	8 912
	3 561
	

	Age (years)
	58.0 (7.3)
	59.3 (7.0)
	59.9 (6.8)
	60.2 (6.6)
	< 0.001

	Male
	6 275 (42.5%)
	6 418 (43.8%)
	3 990 (44.8%)
	1 625 (45.6%)
	< 0.001

	White
	13 381 (90.6%)
	13 302 (90.7%)
	8 166 (91.6%)
	3 319 (93.2%)
	< 0.001

	Less than high school
	3 536 (23.9%)
	2 912 (19.9%)
	1 588 (17.8%)
	521 (14.6%)
	< 0.001

	Household income < 18000 GBP
	3 992 (27.0%)
	3 415 (23.3%)
	1 895 (21.3%)
	649 (18.2%)
	< 0.001

	Unemployed
	1 492 (10.1%)
	937 (6.4%)
	420 (4.7%)
	140 (3.9%)
	< 0.001

	Never smoking or quitting smoking for  10 years
	8 108 (54.9%)
	12 609 (86.0%)
	8 350 (93.7%)
	3 504 (98.4%)
	< 0.001

	Daily alcohol intakes of 1–14/28 g for women/men
	1 200 (8.1%)
	6 450 (44.0%)
	5 799 (65.1%)
	3 010 (84.5%)
	< 0.001

	Top thirds of physical activity
	1 087 (7.4%)
	4 373 (29.8%)
	4 858 (54.5%)
	2 889 (81.1%)
	< 0.001

	Healthy dietb
	458 (3.1%)
	2 740 (18.7%)
	3 389 (38.0%)
	2 471 (69.4%)
	< 0.001

	Waist circumference < 80/94 cm for women/men
	902 (6.1%)
	3 152 (21.5%)
	4 340 (48.7%)
	2 876 (80.8%)
	< 0.001

	Hypertension
	10 013 (67.8%)
	9 770 (66.6%)
	5 529 (62.0%)
	2 012 (56.5%)
	< 0.001

	Family history of cancer
	4 470 (30.3%)
	4 562 (31.1%)
	2 641 (29.6%)
	1 074 (30.2%)
	0.100

	Family history of CVD
	8 727 (59.1%)
	8 645 (59.0%)
	5 289 (59.3%)
	2 155 (60.5%)
	0.376

	Family history of diabetes
	4 135 (28.0%)
	3 982 (27.2%)
	2 252 (25.3%)
	840 (23.6%)
	< 0.001

	Use of antihypertensive medications
	4 274 (28.9%)
	4 105 (28.0%)
	2 033 (22.8%)
	675 (19.0%)
	< 0.001

	Use of lipid-lowering medications
	3 302 (22.3%)
	3 079 (21.0%)
	1 678 (18.8%)
	612 (17.2%)
	< 0.001

	HbA1c
	5.9% (0.2%)
	5.9% (0.2%)
	5.9% (0.2%)
	5.9% (0.1%)
	< 0.001

	TC (mmol·L–1)
	5.9 (1.2)
	5.9 (1.2)
	5.9 (1.1)
	5.9 (1.1)
	0.820


a Analysis of variance for continuous variables and χ2 test for categoric variables.
b Meeting ≥ 5 items of more recent dietary recommendations for cardiovascular health, including fruit intakes of ≥ 3 servings per day, vegetable intakes of ≥ 3 servings per day, whole-grain intakes of ≥ 3 servings per day, shell/fish intakes of ≥ 2 servings per week, dairy intakes of ≥ 2 servings per day, refined grain intakes of ≤ 2 servings per day, processed meat intakes of ≤ 1 serving per week, unprocessed meat intakes of ≤ 2 servings per week, and no sugar-sweetened beverage intakes.

[bookmark: _Hlk77062410]Table S4
Baseline characteristics of participants according to numbers of healthy lifestyle factors from the US NHANESa.
	Baseline characteristics
	Number of healthy lifestyle factors
	
	P valueb

	
	0–1
	2
	3
	4–5
	

	Total number
	2 973
	3 135
	2 176
	806
	

	Age (years)
	49.5 (14.2)
	49.9 (15.3)
	49.5 (16.0)
	46.7 (15.6)
	< 0.001

	Male
	1 645 (56.1%)
	1 739 (56.6%)
	1 280 (60.2%)
	560 (66.5%)
	0.001

	White
	1 264 (72.5%)
	1 221 (68.7%)
	910 (69.3%)
	315 (68.9%)
	0.098

	Currently not in a relationship
	1 098 (33.0%)
	1 099 (29.7%)
	786 (32.8%)
	275 (30.4%)
	0.258

	Less than high school
	1 037 (22.3%)
	905 (18.0%)
	444 (11.6%)
	109 (6.5%)
	< 0.001

	Poverty to income ratio ≤ 1
	804 (17.8%)
	634 (12.7%)
	314 (8.5%)
	93 (6.5%)
	< 0.001

	Unemployed
	716 (20.3%)
	594 (17.0%)
	293 (11.4%)
	96 (11.0%)
	< 0.001

	Never smoking or quitting smoking for  10 years
	972 (25.8%)
	2 109 (59.9%) 
	1 779 (75.0%)
	751 (89.9%)
	< 0.001

	Daily alcohol intakes of 1–14/28 g for women/men
	730 (25.9%)
	1 734 (56.2%)
	1 668 (74.2%)
	723 (89.1%)
	< 0.001

	Optimal physical activityc
	182 (8.4%)
	631 (25.2%)
	908 (50.9%)
	639 (82.9%)
	< 0.001

	Top 40% of Healthy Eating Index score
	273 (11.1%)
	1 199 (38.3%)
	1 464 (66.0%)
	696 (86.5%)
	< 0.001

	Waist circumference < 80/94 cm for women/men
	239 (8.4%)
	597 (20.4%)
	709 (33.9%)
	530 (69.8%)
	< 0.001

	Hypertension
	1 391 (45.7%)
	1 388 (40.6%)
	911 (37.3%)
	238 (24.3%)
	< 0.001

	Family history of CVD
	395 (16.1%)
	421 (16.8%)
	268 (13.5%)
	102 (12.6%)
	0.097

	Family history of diabetes
	1 314 (46.6%)
	1 330 (42.3%)
	889 (38.1%)
	329 (42.8%)
	0.001

	Use of antihypertensive medications
	655 (19.5%)
	696 (19.1%)
	468 (17.7%)
	112 (9.8%)
	< 0.001

	Use of lipid-lowering medications
	251 (6.9%)
	325 (8.9%)
	242 (9.1%)
	71 (6.4%)
	0.026

	HbA1c
	5.6% (0.4%)
	5.5% (0.4%)
	5.5% (0.4%)
	5.4% (0.4%)
	< 0.001

	TC (mmol·L–1)
	5.6 (1.1)
	5.5 (1.1)
	5.5 (1.1)
	5.3 (1.0)
	< 0.001


a Analyses were performed accounting for complex survey designs using weighting methodology.
b Continuous and categorical variables were compared using ANOVA and χ2 test, respectively.
c Optimal physical activity was defined as weekly ≥ 150 minutes of moderate-to-vigorous leisure-time physical activity in the 1999–2014 surveys and top third of metabolic-equivalent-time-weighted frequency of leisure-time physical activity in the 1988–1994 surveys.
[bookmark: _Hlk77062415]
Table S5
Baseline characteristics of participants included and excluded from the current analyses.
	Baseline characteristics
	DFTJ cohort
	Kailuan study
	UK Biobank
	US NHANES

	
	Included
	Excluded
	Included
	Excluded
	Included
	Excluded
	Included
	Excluded

	Total number
	13 221
	5 893
	57 031
	8 628
	41 912
	18 807
	9 090
	7 151

	Age (years)
	62.6 (7.9)*
	65.8 (7.8)*
	52.4 (12.2)*
	56.7 (13.0)*
	59.1 (7.1)*
	60.9 (6.7)*
	49.4 (15.1)*
	58.2 (16.1)*

	Male
	5 834 (44.1%)*
	2 685 (48.8%)*
	47 157 (82.7%)*
	7 436 (88.0%)*
	18 308 (43.7%)*
	9 274 (49.3%)*
	5 224 (58.3%)*
	3 469 (46.6%)*

	White
	0
	0
	0
	0
	38 168 (91.1%)*
	16 476 (89.5%)*
	3 710 (70.1%)
	3 504 (72.0%)

	Currently not in a relationship
	1 360 (10.3%)*
	654 (12.1%)*
	1 427 (2.5%)*
	235 (3.1%)*
	—
	—
	3 258 (31.6%)*
	2 863 (34.9%)*

	Less than high school
	7 791 (58.9%)*
	3 347 (62.7%)*
	44 087 (77.3%)*
	5 994 (79.9%)*
	8 557 (20.4%)*
	6 116 (34.3%)*
	2 495 (16.8%)*
	2 680 (27.1%)*

	Low household income
	—
	—
	—
	—
	9 951 (23.7%)*
	5 704 (30.3%)*
	1 845 (12.8%)
	1 262 (14.4%)

	Unemployed
	—
	—
	—
	—
	2 989 (7.1%)*
	2 033 (11.1%)*
	1 699 (16.2%)*
	1 621 (21.3%)*

	Never smoking or quitting smoking 
for  10 years
	10 313 (78.0%)*
	4 083 (75.8%)*
	36 000 (63.1%)*
	3 808 (52.3%)*
	32 571 (77.7%)*
	13 445 (73.1%)*
	5 611 (54.8%)*
	4 524 (57.4%)*

	Low-to-moderate alcohol drinking
	1 784 (13.5%)*
	644 (11.4%)*
	14 111 (24.7%)*
	923 (18.3%)*
	16 459 (39.3%)*
	6 735 (36.3%)*
	4 855 (53.4%)*
	2 635 (48.5%)*

	Optimal physical activity
	10 710 (81.0%)*
	4 345 (74.0%)*
	8 485 (14.9%)*
	1 412 (20.1%)*
	14 082 (33.6%)*
	4 431 (32.1%)*
	2 360 (31.3%)*
	1 031 (24.3%)*

	Healthy diet
	3 691 (27.9%)
	1 575 (29.0%)
	51 152 (89.7%)*
	6 082 (86.6%)*
	9 058 (21.6%)
	3 566 (21.4%)
	3 662 (40.6%)
	2 535 (40.7%)

	Optimal waist circumference
	8 950 (67.7%)*
	3 122 (56.8%)*
	30 722 (53.9%)*
	3 261 (47.8%)*
	11 270 (26.9%)*
	4 368 (23.4%)*
	2 075 (24.3%)*
	1 191 (17.8%)*

	Hypertension
	7 029 (53.2%)*
	3 921 (66.5%)*
	27 930 (49.0%)*
	4 884 (56.6%)*
	27 324 (65.2%)*
	14 387 (76.5%)*
	3 928 (40.0%)*
	3 984 (52.2%)*

	Family history of cancer
	474 (3.6%)*
	275 (4.7%)*
	260 (0.5%)
	39 (0.5%)
	12 747 (30.4%)*
	5 873 (31.2%)*
	—
	—

	Family history of CVD
	1 441 (10.9%)*
	880 (14.9%)*
	2 609 (4.6%)*
	441 (5.1%)*
	24 816 (59.2%)*
	11 653 (62.0%)*
	1 186 (15.4%)*
	1 132 (17.8%)*

	Family history of diabetes
	770 (5.8%)*
	293 (5.0%)*
	2 446 (4.3%)*
	246 (2.9%)*
	11 209 (26.7%)*
	4 680 (24.9%)*
	3 862 (42.8%)*
	2 781 (39.2%)*

	Use of antihypertensive medications
	3 263 (24.7%)*
	2 545 (43.2%)*
	6 753 (11.8%)*
	1 494 (17.3%)*
	11 087 (26.5%)*
	9 040 (48.1%)*
	1 931 (18.0%)*
	2 552 (32.7%)*

	Use of lipid-lowering medications
	996 (7.5%)*
	1 300 (22.1%)*
	325 (0.6%)*
	128 (1.5%)*
	8 671 (20.7%)*
	8 496 (45.2%)*
	889 (8.0%)*
	1 375 (18.3%)*

	FPG (mmol·L–1)
	5.9 (0.5)
	5.9 (0.5)
	6.0 (0.3)*
	6.0 (0.4)*
	—
	—
	—
	—

	[bookmark: _Hlk80889457]HbA1c
	—
	—
	—
	—
	5.9% (0.2%)*
	5.9% (0.2%)*
	5.5% (0.4%)*
	5.6% (0.4%)*

	TC (mmol·L–1)
	5.1 (1.0)*
	4.9 (1.1)*
	5.1 (1.3)*
	5.2 (1.2)*
	5.9 (1.2)*
	5.4 (1.3)*
	5.5 (1.1)*
	5.5 (1.1)*


Differences of continuous and categorical variables between those excluded from and included in the analysis were compared using ANOVA and χ2 test, respectively.
* Differences between those excluded from and included in the analysis were statistically significant (P < 0.05).
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Table S6
Associations of combined healthy lifestyle factors with risks of subtypes of CVD and cause-specific mortality in participants with prediabetes.
	Risks of of subtypes of CVD and cause-specific mortality
	Number of healthy lifestyle factors

	
	0–1
	2
	3
	4–5

	Incident IHD
	
	
	
	

	HR (95% CI) from the DFTJ cohort
	1.00
	0.93 (0.81–1.06)
	0.75 (0.65–0.85)
	0.76 (0.65–0.89)

	HR (95% CI) from the Kailuan study
	1.00
	0.87 (0.70–1.07)
	0.60 (0.48–0.75)
	0.61 (0.44–0.84)

	HR (95% CI) from the UK Biobank
	1.00
	0.83 (0.77–0.90)
	0.77 (0.70–0.85)
	0.64 (0.55–0.74)

	Pooled HR (95% CI), random-effects model
	1.00
	0.86 (0.80–0.92)
	0.73 (0.65–0.82)
	0.68 (0.60–0.78)

	I2 (P value for heterogeneity)
	—
	4.0% (0.35)
	50.8% (0.13)
	32.9% (0.23)

	Incident stroke
	
	
	
	

	HR (95% CI) from the DFTJ cohort
	1.00
	0.80 (0.62–1.02)
	0.68 (0.53–0.86)
	0.55 (0.40–0.75)

	HR (95% CI) from the Kailuan study
	1.00
	0.98 (0.87–1.10)
	0.79 (0.70–0.89)
	0.68 (0.57–0.81)

	HR (95% CI) from the UK Biobank
	1.00
	0.83 (0.72–0.97)
	0.84 (0.70–1.00)
	0.69 (0.52–0.90)

	Pooled HR (95% CI), random-effects model
	1.00
	0.89 (0.78–1.01)
	0.79 (0.72–0.86)
	0.66 (0.57–0.75)

	I2 (P value for heterogeneity)
	—
	50.1% (0.14)
	0 (0.38)
	0 (0.47)

	CVD mortality
	
	
	
	

	HR (95% CI) from the DFTJ cohort
	1.00
	0.64 (0.46–0.89)
	0.50 (0.36–0.70)
	0.47 (0.31–0.72)

	HR (95% CI) from the Kailuan study
	1.00
	0.89 (0.72–1.11)
	0.76 (0.61–0.95)
	0.56 (0.40–0.77)

	HR (95% CI) from the UK Biobank
	1.00
	0.61 (0.49–0.74)
	0.63 (0.49–0.80)
	0.39 (0.25–0.59)

	HR (95% CI) from the US NHANESa
	1.00
	0.78 (0.57–1.08)
	0.71 (0.53–0.96)
	0.41 (0.24–0.71)

	Pooled HR (95% CI), random-effects model
	1.00
	0.72 (0.59–0.88)
	0.66 (0.56–0.78)
	0.47 (0.39–0.58)

	I2 (P value for heterogeneity)
	—
	56.5% (0.08)
	34.7% (0.20)
	0 (0.56)

	Cancer mortality
	
	
	
	

	HR (95% CI) from the DFTJ cohort
	1.00
	0.90 (0.64–1.27)
	0.75 (0.53–1.05)
	0.63 (0.42–0.97)

	HR (95% CI) from the Kailuan study
	1.00
	0.93 (0.73–1.18)
	0.74 (0.58–0.95)
	0.62 (0.43–0.89)

	HR (95% CI) from the UK Biobank
	1.00
	0.76 (0.67–0.85)
	0.66 (0.57–0.76)
	0.53 (0.42–0.66)

	HR (95% CI) from the US NHANES
	1.00
	0.81 (0.57–1.13)
	0.61 (0.41–0.91)
	0.26 (0.14–0.49)

	Pooled HR (95% CI), random-effects model
	1.00
	0.80 (0.73–0.88)
	0.68 (0.61–0.76)
	0.52 (0.40–0.69)

	I2 (P value for heterogeneity)
	—
	0 (0.44)
	0 (0.75)
	52.5% (0.10)


Data are presented as the multivariable-adjusted HR (95% CI). In the US NHANES, all estimates accounted for complex survey designs. Heterogeneity across studies was assessed by I2 statistic (ranging from 0 to 100%), with a small value indicating less heterogeneity.
a Only deaths from heart disease were considered as CVD deaths in the US NHANES.
[bookmark: _Hlk77062433]
Table S7
Top five site-specific cancers in each cohort.
	Cancer types
	Number (percentage)

	DFTJ cohort
	

	All cancers
	955 (100%)

	Lung cancer
	207 (21.7%)

	Colorectal cancer
	109 (11.4%)

	Gastric cancer
	66 (6.9%)

	Breast cancer
	66 (6.9%)

	Liver cancer
	57 (6.0%)

	Kailuan study
	

	All cancers
	2 078 (100%)

	Lung cancer
	599 (28.8%)

	Colorectal cancer
	278 (13.4%)

	Liver cancer
	183 (8.8%)

	Gastric cancer
	143 (6.9%)

	Breast cancer
	124 (6.0%)

	UK Biobank
	

	All cancers
	3 893 (100%)

	Prostate cancer
	536 (13.8%)

	Breast cancer
	470 (12.1%)

	Colorectal cancer
	342 (8.8%)

	Lung cancer
	300 (7.7%)

	Lymphoma
	139 (3.6%)



Table S8
Associations of combined healthy lifestyle factors with risks of top 5 site-specific cancers in participants with prediabetes.
	Risks of top 5 site-specific cancers
	Number of healthy lifestyle factors

	
	0–1
	2
	3
	4–5

	Lung cancer
	
	
	
	

	DFTJ cohort
	1.00
	0.85 (0.55–1.32)
	0.83 (0.54–1.27)
	0.62 (0.36–1.07)

	Kailuan study
	1.00
	1.00 (0.76–1.31)
	0.86 (0.66–1.14)
	0.81 (0.56–1.12)

	UK Biobank
	1.00
	0.51 (0.39–0.66)
	0.34 (0.23–0.48)
	0.27 (0.15–0.49)

	Pooled HR (95% CI), random-effects model
	1.00
	0.75 (0.47–1.19)
	0.63 (0.34–1.14)
	0.53 (0.28–0.99)

	I2 (P value for heterogeneity)
	—
	84.3% (0.002)
	88.4% (< 0.001)
	79.7% (0.007)

	Colorectal cancer
	
	
	
	

	DFTJ cohort
	1.00
	0.80 (0.46–1.40)
	0.56 (0.28–1.12)
	0.49 (0.28–0.88)

	Kailuan study
	1.00
	1.19 (0.81–1.76)
	0.86 (0.58–1.30)
	0.69 (0.39–1.24)

	UK Biobank
	1.00
	0.91 (0.71–1.17)
	0.77 (0.57–1.05)
	0.72 (0.47–1.10)

	Pooled HR (95% CI), random effects model
	1.00
	0.96 (0.78–1.17)
	0.77 (0.61–0.97)
	0.64 (0.48–0.86)

	I2 (P value for heterogeneity)
	—
	0 (0.41)
	0 (0.58)
	0 (0.55)

	Gastric cancer
	
	
	
	

	DFTJ cohort
	1.00
	1.22 (0.53–2.81)
	0.97 (0.40–2.31)
	0.87 (0.32–2.36)

	Kailuan study
	1.00
	0.70 (0.35–1.38)
	0.68 (0.41–1.11)
	0.61 (0.37–1.00)

	Pooled HR (95% CI), random-effects model
	1.00
	0.88 (0.51–1.50)
	0.74 (0.48–1.14)
	0.66 (0.41–1.02)

	I2 (P value for heterogeneity)
	—
	1.6% (0.31)
	0 (0.49)
	0 (0.53)

	Breast cancer
	
	
	
	

	DFTJ cohort
	1.00
	0.83 (0.27–2.50)
	0.78 (0.27–2.27)
	0.94 (0.30–2.94)

	Kailuan study
	1.00
	1.19 (0.88–1.76)
	0.86 (0.66–1.14)
	0.84 (0.54–1.30)

	UK Biobank
	1.00
	0.87 (0.70–1.07)
	0.89 (0.69–1.14)
	0.83 (0.58–1.20)

	Pooled HR (95% CI), random-effects model
	1.00
	0.96 (0.77–1.19)
	0.87 (0.72–1.05)
	0.84 (0.64–1.10)

	I2 (P value for heterogeneity)
	—
	14.4% (0.31)
	0 (0.96)
	0 (0.98)

	Liver cancer
	
	
	
	

	DFTJ cohort
	1.00
	1.24 (0.58–2.65)
	0.56 (0.24–1.29)
	0.47 (0.16–1.42)

	Kailuan study
	1.00
	1.03 (0.65–1.64)
	0.83 (0.43–1.60)
	0.77 (0.48–1.23)

	Pooled HR (95% CI), random-effects model
	1.00
	1.08 (0.72–1.61)
	0.72 (0.42–1.20)
	0.71 (0.46–1.10)

	I2 (P value for heterogeneity)
	—
	0 (0.683)
	0 (0.470)
	0 (0.416)

	Prostate cancera
	1.00
	1.08 (0.80–1.46)
	1.06 (0.86–1.31)
	0.85 (0.66–1.09)

	Lymphomaa
	1.00
	1.03 (0.58–1.83)
	0.97 (0.66–1.42)
	0.49 (0.29–0.85)


Data are presented as HR (95% CI). Covariates included in models are the same as in Table S6. Heterogeneity across studies was assessed by I2 statistic (ranging from 0 to 100%), with a small value indicating less heterogeneity.
a Prostate cancer and lymphoma were only analyzed in the UK Biobank.

Table S9
Associations of combined healthy lifestyle factors with risks of diabetes, CVD, and cancer in participants with prediabetes: subgroup analyses.
	Baseline characteristics
	DFTJ cohort
	Kailuan study
	UK Biobank
	Pooled HR (95% CI), random-effects model

	Incident diabetes
	
	
	
	

	Age
	
	
	
	

	≥ 65 years
	0.50 (0.38–0.66)
	0.76 (0.59–0.99) *
	0.59 (0.45–0.76) *
	0.61 (0.48–0.77)

	< 65 years
	0.65 (0.53–0.79)
	0.66 (0.60–0.72)
	0.45 (0.38–0.54)
	0.58 (0.45–0.74)

	Sex
	
	
	
	

	Male
	0.68 (0.55–0.86)
	0.67 (0.61–0.74) *
	0.47 (0.38–0.57) *
	0.60 (0.48–0.75)

	Female
	0.54 (0.43–0.69)
	0.63 (0.47–0.84)
	0.51 (0.41–0.64)
	0.55 (0.47–0.63)

	Education
	
	
	
	

	High school or higher
	0.63 (0.48–0.83)
	0.60 (0.50–0.71) *
	0.46 (0.39–0.55) *
	0.55 (0.45–0.67)

	Less than high school
	0.57 (0.47–0.70)
	0.68 (0.61–0.75)
	0.56 (0.41–0.76)
	0.63 (0.54–0.72)

	Bodyweight status
	
	
	
	

	Normal weight
	0.88 (0.59–1.31)
	0.80 (0.66–0.97)
	0.86 (0.63–1.20)
	0.83 (0.70–0.96)

	Underweight, overweight, or obesity
	0.68 (0.56–0.82)
	0.74 (0.66–0.82)
	0.56 (0.47–0.67)
	0.66 (0.55–0.78)

	Hypertension status
	
	
	
	

	With hypertension
	0.62 (0.51–0.77)
	0.77 (0.69–0.87) **
	0.56 (0.47–0.66) **
	0.65 (0.52–0.80)

	Without hypertension
	0.55 (0.43–0.71)
	0.56 (0.49–0.64)
	0.32 (0.23–0.43)
	0.47 (0.35–0.64)

	TC levels
	
	
	
	

	Ideal
	0.63 (0.50–0.79)
	0.64 (0.56–0.72)
	0.39 (0.26–0.59)
	0.58 (0.46–0.72)

	Not ideal
	0.58 (0.46–0.73)
	0.70 (0.61–0.79)
	0.50 (0.43–0.59)
	0.59 (0.47–0.74)

	Glycemic status
	
	
	
	

	FPG of 6.1–7.0 mmol·L–1 or HbA1c of 6.0%–6.4%
	0.68 (0.55–0.85)
	0.71 (0.63–0.80) **
	0.67 (0.55–0.82) **
	0.70 (0.63–0.76) *

	FPG of 5.6–6.0 mmol·L–1 or HbA1c of 5.7%–5.9%
	0.56 (0.29–1.09)
	0.57 (0.46–0.71)
	0.35 (0.29–0.44)
	0.47 (0.31–0.69)

	Incident CVD
	
	
	
	

	Age
	
	
	
	

	≥ 65 years
	0.67 (0.55–0.82)
	0.65 (0.48–0.87) *
	0.79 (0.65–0.95) *
	0.72 (0.63–0.81)

	< 65 years
	0.72 (0.60–0.88)
	0.67 (0.55–0.80)
	0.56 (0.47–0.67)
	0.64 (0.55–0.75)

	Sex
	
	
	
	

	Male
	0.77 (0.64–0.93)
	0.68 (0.58–0.79) *
	0.76 (0.65–0.89) *
	0.73 (0.66–0.80)

	Female
	0.61 (0.49–0.76)
	0.59 (0.29–1.22)
	0.49 (0.39–0.61)
	0.55 (0.47–0.64)

	Education
	
	
	
	

	High school or higher
	0.72 (0.57–0.92) *
	0.51 (0.35–0.75) *
	0.66 (0.57–0.77) *
	0.66 (0.57–0.75)

	Less than high school
	0.68 (0.57–0.81)
	0.70 (0.59–0.83)
	0.65 (0.49–0.84)
	0.68 (0.61–0.76)

	Bodyweight status
	
	
	
	

	Normal weight
	0.77 (0.59–1.02)
	0.58 (0.43–0.78) *
	0.46 (0.36–0.57) **
	0.59 (0.43–0.80)

	Underweight, overweight, or obesity
	0.69 (0.58–0.83)
	0.75 (0.62–0.91)
	0.71 (0.59–0.84)
	0.72 (0.64–0.79)

	Hypertension status
	
	
	
	

	With hypertension
	0.69 (0.58–0.82)
	0.74 (0.62–0.89) *
	0.69 (0.59–0.80)
	0.70 (0.63–0.78)

	Without hypertension
	0.72 (0.56–0.92)
	0.54 (0.40–0.72)
	0.56 (0.44–0.72)
	0.61 (0.50–0.73)

	TC levels
	
	
	
	

	Ideal
	0.78 (0.64–0.95)
	0.62 (0.50–0.78)
	0.65 (0.46–0.92)
	0.69 (0.59–0.81)

	Not ideal
	0.63 (0.52–0.77)
	0.71 (0.57–0.89)
	0.65 (0.57–0.75)
	0.66 (0.59–0.73)

	Glycemic status
	
	
	
	

	FPG of 6.1–7.0 mmol·L–1 or HbA1c of 6.0%–6.4%
	0.64 (0.50–0.80)
	0.81 (0.64–1.02)
	0.61 (0.45–0.82)
	0.69 (0.57–0.82)

	FPG of 5.6–6.0 mmol·L–1 or HbA1c of 5.7%–5.9%
	0.72 (0.45–1.16)
	0.47 (0.35–0.64)
	0.65 (0.57–0.75)
	0.60 (0.47–0.75)

	Incident cancer
	
	
	
	

	Age
	
	
	
	

	≥ 65 years
	0.71 (0.49–1.03)
	0.61 (0.41–0.89)
	0.77 (0.63–0.94)
	0.73 (0.62–0.86)

	< 65 years
	0.84 (0.60–1.18)
	0.82 (0.65–1.03)
	0.83 (0.71–0.97)
	0.83 (0.73–0.94)

	Sex
	
	
	
	

	Male
	0.77 (0.55–1.08)
	0.73 (0.59–0.90)
	0.77 (0.64–0.91)
	0.76 (0.66–0.86)

	Female
	0.73 (0.49–1.08)
	1.23 (0.60–2.53)
	0.86 (0.72–1.02)
	0.85 (0.73–1.00)

	Education
	
	
	
	

	[bookmark: _Hlk77112124]High school or higher
	0.77 (0.50–1.18)
	0.80 (0.50–1.27)
	0.83 (0.73–0.95)
	0.82 (0.72–0.93)
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	0.80 (0.59–1.10)
	0.76 (0.61–0.96)
	0.68 (0.50–0.93)
	0.75 (0.63–0.88)
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	Normal weight
	0.75 (0.47–1.20)
	0.62 (0.42–0.91) *
	0.72 (0.58–0.89)
	0.70 (0.59–0.84)

	Underweight, overweight, or obesity
	0.77 (0.56–1.08)
	0.88 (0.69–1.13)
	0.88 (0.74–1.04)
	0.86 (0.75–0.98)

	Hypertension status
	
	
	
	

	With hypertension
	0.68 (0.47–0.98)
	0.79 (0.61–1.02)
	0.84 (0.72–0.98)
	0.81 (0.71–0.92)

	Without hypertension
	0.84 (0.60–1.18)
	0.78 (0.57–1.07)
	0.75 (0.61–0.93)
	0.78 (0.66–0.91)

	TC levels
	
	
	
	

	Ideal
	0.74 (0.50–1.08)
	0.65 (0.50–0.85)
	0.85 (0.62–1.16)
	0.73 (0.61–0.87)

	Not ideal
	0.80 (0.52–1.21)
	0.96 (0.72–1.30)
	0.80 (0.70–0.91)
	0.82 (0.73–0.92)
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	[bookmark: _Hlk77112430]FPG of 6.1–7.0 mmol·L–1 or HbA1c of 6.0%–6.4%
	0.56 (0.23–1.35)
	0.70 (0.50–0.97)
	0.73 (0.55–0.98)
	0.71 (0.57–0.87)

	[bookmark: _Hlk77112437]FPG of 5.6–6.0 mmol·L–1 or HbA1c of 5.7%–5.9%
	0.74 (0.51–1.05)
	0.75 (0.52–1.07)
	0.83 (0.72–0.94)
	0.81 (0.72–0.91)


[bookmark: _Hlk77112229]Data are presented as the multivariable-adjusted HR (95% CI) comparing participants with 4 or 5 versus 0 or 1 healthy lifestyle factors. Covariates included in models are the same as in Table S6 except for stratified variables. Normal weight was defined as body mass index ranging between 18.5 and 23.9/24.9 kg·m–2 in the Chinese/Western population, respectively. Hypertension was defined as self-reported hypertension or uses of anti-hypertensive medications, or systolic/diastolic blood pressure 140/90 mmHg. Ideal TC was defined as untreated blood TC of < 5.2 mmol·L–1.
To minimize the probability of committing a type I error, we used a Bonferroni-adjusted significance level of P < 0.0004 = 0.05/ (7*3*4+7*5) = 0.05/119, which indicated the 119 groups of multiple comparisons. * Pbetween-group < 0.05, and ** Pbetween-group < 0.0004.

[bookmark: _Hlk77062425]Table S10
Associations of combined healthy lifestyle factors with all-cause mortality in participants with prediabetes: subgroup analyses.
	Baseline characteristics
	DFTJ cohort
	Kailuan study
	UK Biobank
	US NHANES
	Pooled HR (95% CI), random-effects model

	Age
	
	
	
	
	

	≥ 65 years
	0.63 (0.46–0.85)
	0.65 (0.53–0.80)
	0.46 (0.35–0.59)
	0.49 (0.34–0.69) *
	0.56 (0.46–0.67)

	< 65 years
	0.51 (0.33–0.81)
	0.76 (0.62–0.92)
	0.52 (0.41–0.66)
	0.24 (0.13–0.42)
	0.50 (0.34–0.74)

	Sex
	
	
	
	
	

	Male
	0.65 (0.48–0.87)
	0.70 (0.61–0.81)
	0.45 (0.36–0.57)
	0.45 (0.30–0.68)
	0.56 (0.43–0.73)

	Female
	0.53 (0.33–0.85)
	0.82 (0.40–1.71)
	0.54 (0.42–0.70)
	0.34 (0.20–0.56)
	0.51 (0.39–0.67)

	Education
	
	
	
	
	

	High school or higher
	0.48 (0.30–0.75)
	0.76 (0.52–1.09)
	0.57 (0.47–0.68) *
	0.29 (0.18–0.47)
	0.51 (0.37–0.71)

	Less than high school
	0.67 (0.50–0.91)
	0.70 (0.60–0.81)
	0.28 (0.18–0.44)
	0.49 (0.33–0.74)
	0.53 (0.37–0.75)

	Bodyweight status
	
	
	
	
	

	Normal weight
	0.39 (0.26–0.59)
	0.51 (0.40–0.65) **
	0.32 (0.24–0.42) **
	0.42 (0.27–0.66)
	0.41 (0.32–0.52)

	Underweight, overweight, or obesity
	0.69 (0.50–0.97)
	0.81 (0.68–0.97)
	0.54 (0.43–0.69)
	0.36 (0.18–0.70)
	0.63 (0.47–0.83)

	Hypertension status
	
	
	
	
	

	With hypertension
	0.61 (0.44–0.83)
	0.68 (0.58–0.81)
	0.45 (0.36–0.56)
	0.51 (0.35–0.75) *
	0.56 (0.44–0.70)

	Without hypertension
	0.61 (0.40–0.93)
	0.79 (0.62–1.02)
	0.56 (0.43–0.75)
	0.31 (0.20–0.49)
	0.55 (0.39–0.79)

	TC levels
	
	
	
	
	

	Ideal
	0.67 (0.48–0.93)
	0.69 (0.57–0.83)
	0.58 (0.40–0.85)
	0.40 (0.21–0.75)
	0.65 (0.56–0.75)

	Not ideal
	0.53 (0.36–0.78)
	0.73 (0.59–0.91)
	0.47 (0.39–0.57)
	0.37 (0.26–0.55)
	0.52 (0.38–0.69)

	Glycemic status
	
	
	
	
	

	FPG of 6.1–7.0 mmol·L–1 or HbA1c of 6.0%–6.4%
	0.61 (0.40–0.93)
	0.66 (0.52–0.82)
	0.33 (0.21–0.52)
	0.32 (0.17–0.63)
	0.48 (0.33–0.70)

	FPG of 5.6–6.0 mmol·L–1 or HbA1c of 5.7%–5.9%
	0.49 (0.20–1.23)
	0.65 (0.50–0.84)
	0.53 (0.44–0.64)
	0.40 (0.29–0.56)
	0.53 (0.42–0.65)


Data are presented as the multivariable-adjusted HR (95% CI) comparing participants with 4 or 5 versus 0 or 1 healthy lifestyle factors. Covariates included in models are the same as in Table S6 except for stratified variables. Normal weight was defined as body mass index ranging between 18.5 and 23.9/24.9 kg·m–2 in the Chinese/Western population, respectively. Hypertension was defined as self-reported hypertension or uses of anti-hypertensive medications, or systolic/diastolic blood pressure 140/90 mmHg. Ideal TC was defined as untreated blood TC of < 5.2 mmol·L–1.
To minimize the probability of committing a type I error, we used a Bonferroni-adjusted significance level of P < 0.0004 = 0.05/ (7*3*4+7*5) = 0.05/119, which indicated the 119 groups of multiple comparisons. * Pbetween-group < 0.05, and ** Pbetween-group < 0.0004.
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Table S11
Associations of combined healthy lifestyle factors with risks of diabetes, CVD, cancer, and mortality in participants with prediabetes: sensitivity analyses.
	Risks
	Number of healthy lifestyle factors

	
	0–1
	2
	3
	4–5

	Defining healthy alcohol drinking as no drinking or low-to-moderate alcohol consumption

	Incident diabetes
	1.00
	0.94 (0.90–0.99)
	0.87 (0.80–0.93)
	0.65 (0.60–0.70)

	Incident CVD
	1.00
	0.91 (0.85–0.97)
	0.85 (0.80–0.90)
	0.71 (0.66–0.75)

	Incident cancer
	1.00
	0.87 (0.80–0.93)
	0.82 (0.74–0.90)
	0.80 (0.73–0.86)

	All-cause mortality
	1.00
	0.81 (0.69–0.96)
	0.72 (0.56–0.93)
	0.61 (0.47–0.79)

	Excluding events occurring in the first two years of follow-up

	Incident diabetes
	1.00
	0.88 (0.80–0.97)
	0.69 (0.64–0.75)
	0.57 (0.47–0.67)

	Incident CVD
	1.00
	0.88 (0.81–0.95)
	0.75 (0.70–0.80)
	0.67 (0.61–0.74)

	Incident cancer
	1.00
	0.90 (0.83–0.97)
	0.85 (0.78–0.92)
	0.87 (0.81–0.94)

	All-cause mortality
	1.00
	0.83 (0.66–1.03)
	0.72 (0.57–0.89)
	0.55 (0.41–0.73)

	Multiple imputations

	Incident diabetes
	1.00
	0.88 (0.81–0.95)
	0.69 (0.63–0.75)
	0.57 (0.47–0.68)

	Incident CVD
	1.00
	0.89 (0.82–0.97)
	0.75 (0.71–0.80)
	0.67 (0.61–0.72)

	Incident cancer
	1.00
	0.88 (0.82–0.94)
	0.85 (0.79–0.91)
	0.80 (0.72–0.87)

	All-cause mortality
	1.00
	0.83 (0.68–1.01)
	0.72 (0.58–0.88)
	0.55 (0.43–0.70)

	Competing risk

	Incident diabetes
	1.00
	0.90 (0.85–0.94)
	0.72 (0.67–0.78)
	0.61 (0.52–0.71)

	Incident CVD
	1.00
	0.91 (0.85–0.96)
	0.79 (0.71–0.86)
	0.72 (0.65–0.78)

	Incident cancer
	1.00
	0.93 (0.86–1.01)
	0.92 (0.84–1.01)
	0.87 (0.77–0.98)


Data are presented as pooled HR (95% CI) and pooled subhazard ratios (95% CI) for competing risk analyses. In the US NHANES, all estimates accounted for complex survey designs. Covariates included in models are the same as in Table S6.
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Table S12
Associations of each healthy lifestyle factors with risks of diabetes, CVD, cancer, and mortality in participants with prediabetes.
	Risks
	Never smoking or quitting smoking for  10 years
	Low-to-moderate alcohol drinking
	Optimal physical activity
	Healthy diet
	Optimal waist circumference

	Incident diabetes
	
	
	
	
	

	DFTJ cohort
	0.92 (0.81–1.04)
	0.88 (0.77–1.01)
	0.95 (0.85–1.05)
	0.99 (0.90–1.08)
	0.60 (0.55–0.65)

	Kailuan study
	1.00 (0.95–1.04)
	0.91 (0.87–0.96)
	1.00 (0.95–1.06)
	0.96 (0.91–1.02)
	0.64 (0.61–0.66)

	UK Biobank
	1.00 (0.94–1.07)
	0.88 (0.83–0.93)
	0.95 (0.90–1.01)
	0.95 (0.89–1.02)
	0.45 (0.41–0.49)

	Pooled HR (95% CI), random-effects model
	0.99 (0.95–1.03)
	0.90 (0.86–0.93)
	0.97 (0.93–1.01)
	0.96 (0.92–1.00)
	0.56 (0.45–0.68)

	Incident CVD
	
	
	
	
	

	DFTJ cohort
	0.71 (0.65–0.78)
	0.89 (0.80–1.00)
	0.91 (0.83–1.00)
	0.92 (0.85–1.00)
	0.91 (0.84–0.98)

	Kailuan study
	0.82 (0.76–0.89)
	0.87 (0.80–0.95)
	0.87 (0.79–0.95)
	0.98 (0.88–1.10)
	0.82 (0.76–0.87)

	UK Biobank
	0.68 (0.64–0.73)
	0.90 (0.84–0.95)
	0.99 (0.93–1.06)
	0.95 (0.88–1.02)
	0.91 (0.84–0.98)

	Pooled HR (95% CI), random-effects model
	0.73 (0.65–0.82)
	0.89 (0.85–0.93)
	0.93 (0.85–1.00)
	0.95 (0.89–0.99)
	0.88 (0.81–0.94)

	Incident cancer
	
	
	
	
	

	DFTJ cohort
	0.70 (0.59–0.83)
	0.99 (0.82–1.19)
	0.94 (0.80–1.11)
	1.08 (0.94–1.25)
	0.93 (0.81–1.06)

	Kailuan study
	0.79 (0.72–0.88)
	0.90 (0.80–1.02)
	0.99 (0.89–1.11)
	1.03 (0.89–1.19)
	0.95 (0.87–1.04)

	UK Biobank
	0.77 (0.71–0.83)
	0.97 (0.91–1.04)
	0.92 (0.86–0.98)
	1.04 (0.96–1.12)
	0.92 (0.86–0.99)

	Pooled HR (95% CI), random-effects model
	0.77 (0.72–0.81)
	0.96 (0.90–1.01)
	0.94 (0.88–0.99)
	1.05 (0.98–1.11)
	0.93 (0.88–0.98)

	All-cause mortality
	
	
	
	
	

	DFTJ cohort
	0.69 (0.59–0.81)
	0.91 (0.76–1.10)
	0.67 (0.57–0.78)
	0.92 (0.79–1.07)
	1.06 (0.93–1.22)

	Kailuan study
	0.86 (0.81–0.92)
	0.86 (0.79–0.94)
	0.86 (0.80–0.93)
	1.00 (0.90–1.10)
	0.95 (0.89–1.01)

	UK Biobank
	0.44 (0.41–0.48)
	0.82 (0.76–0.89)
	0.90 (0.83–0.98)
	1.05 (0.96–1.15)
	1.00 (0.91–1.09)

	US NHANES
	0.55 (0.46–0.66)
	0.79 (0.68–0.91)
	0.88 (0.76–1.02)
	0.89 (0.77–1.02)
	1.14 (0.93–1.39)

	Pooled HR (95% CI), random-effects model
	0.62 (0.41–0.91)
	0.84 (0.79–0.88)
	0.83 (0.75–0.92)
	0.98 (0.91–1.05)
	1.00 (0.93–1.07)


Data are presented as HR (95% CI). In the US NHANES, all estimates accounted for complex survey designs. Covariates included in models are the same as in Table S6, and five lifestyle factors were mutually adjusted.

[bookmark: _Hlk77062447]Table S13
Associations of different combined healthy lifestyle factors consisting of four factors with risks of diabetes, CVD, cancer, and mortality in participants with prediabetes.
	Risks
	Number of healthy lifestyle factors

	
	0–1
	2
	3–4

	Score consisting of smoking, alcohol consumption, physical activity, and waist circumference

	Incident diabetes
	1.00
	0.78 (0.72–0.84)
	0.63 (0.56–0.70)

	Incident CVD
	1.00
	0.81 (0.75–0.88)
	0.73 (0.68–0.77)

	Incident cancer
	1.00
	0.88 (0.83–0.93)
	0.80 (0.74–0.86)

	All-cause mortality
	1.00
	0.80 (0.68–0.92)
	0.62 (0.54–0.72)

	Score consisting of alcohol consumption, physical activity, diet, and waist circumference

	Incident diabetes
	1.00
	0.75 (0.72–0.78)
	0.59 (0.53–0.66)

	Incident CVD
	1.00
	0.88 (0.80–0.95)
	0.78 (0.71–0.84)

	Incident cancer
	1.00
	0.97 (0.92–1.03)
	0.92 (0.85–1.00)

	All-cause mortality
	1.00
	0.91 (0.86–0.95)
	0.79 (0.73–0.84)

	Score consisting of smoking, physical activity, diet, and waist circumference

	Incident diabetes
	1.00
	0.85 (0.79–0.90)
	0.64 (0.59–0.69)

	Incident CVD
	1.00
	0.90 (0.85–0.94)
	0.73 (0.69–0.78)

	Incident cancer
	1.00
	0.90 (0.82–0.98)
	0.85 (0.78–0.91)

	All-cause mortality
	1.00
	0.83 (0.70–0.96)
	0.69 (0.58–0.83)

	Score consisting of smoking, alcohol consumption, diet, and waist circumference

	Incident diabetes
	1.00
	0.83 (0.72–0.95)
	0.62 (0.55–0.70)

	Incident CVD
	1.00
	0.83 (0.77–0.89)
	0.72 (0.67–0.76)

	Incident cancer
	1.00
	0.88 (0.83–0.93)
	0.85 (0.79–0.91)

	All-cause mortality
	1.00
	0.82 (0.67–1.00)
	0.67 (0.53–0.84)

	Score consisting of smoking, alcohol consumption, physical activity, and diet

	Incident diabetes
	1.00
	0.93 (0.88–0.99)
	0.91 (0.85–0.95)

	Incident CVD
	1.00
	0.84 (0.78–0.89)
	0.74 (0.69–0.78)

	Incident cancer
	1.00
	0.87 (0.82–0.92)
	0.84 (0.78–0.90)

	All-cause mortality
	1.00
	0.77 (0.63–0.93)
	0.60 (0.50–0.72)


Data are presented as pooled HR (95% CI). In the US NHANES, all estimates accounted for complex survey designs. Covariates included in models are the same as in Table S6, and the omitted factor was additionally adjusted in the models.
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