Supplementary files
Figure S1. Flowchart of study design	2
Figure S2. Subgroup Analyses of the Association Between Soft Drink Consumption and Incidence CVD.	3
Figure S3. Subgroup Analyses of the Association Between Soft Drink Consumption and CVD Mortality.	4
Table S1. The numbers (percentages) of participants with missing covariates	5
Table S2. Descriptions of soft drink consumption	6
Table S3. Associations between soft drink consumption and CVD events after excluding participants who experienced an outcome event during the first two years of follow-up	7
Table S4. Associations between soft drink consumption and CVD events after excluding participants with not typical diet at any of five occasions	8
Table S5. Associations between soft drink consumption and CVD events after excluding BMI as covariates	9
Table S6. Associations between soft drink consumption and CVD events after excluding participants with missing covariates	10
Table S7. Associations between soft drink consumption and CVD events after excluding participants who lost weight in the year prior the recruitment	11


2


UK Biobank n = 502 524
593 participants without information to calculate basal metabolic rate
8 633 participants with CVD at baseline
14 649 participants with implausible dietary intake data

[bookmark: OLE_LINK24][bookmark: OLE_LINK23]Study sample n = 168 007
291 504 participants without 24-h recall questionnaire data
211  020 completed at least one dietary questionnaire
19 598 participants with cancer at baseline


[bookmark: _Toc69492559]Figure S1. Flowchart of study design
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[bookmark: _Toc69492560]Figure S2. Subgroup analyses of the association between soft drink consumption and incidence CVD.
The hazard ratios (HRs) are for comparing participants who drank >2.5 drinks/day for sugar-sweetened and artificially sweetened beverages and >1 to 2.5 drinks/day for pure fruit/vegetable juices with those who had 0 drinks/day. Multivariable Cox regression model additional adjusted for age (continuous), sex, TDI (continuous), education (degree or not degree), ethnicity (white or others), smoking status (current, former, never or missing), physical activity (continuous), BMI categories (<18.5, 18.5 to <25, 25 to <30, 30 to <35, or≥35), diabetes (yes or no), hypertension (yes or no), depression (yes or no), family history of CVD (yes or no), vitamin and mineral supplement use (yes or no; vitamin A, vitamin B, vitamin C, vitamin D, vitamin E, folic acid, multivitamins/minerals, missing), intake of intake of fresh fruit, vegetable, red meat, processed meat, alcohol, un–sweetened tea, un–sweetened coffee, total energy and total sugar (total sugar intake was not included in the analysis of SSBs). Each soft drink was mutually adjusted. 
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[bookmark: _Toc69492561]Figure S3. Subgroup analyses of the association between soft drink consumption and CVD mortality.
The hazard ratios (HRs) are for comparing participants who drank >2.5 drinks per day for sugar-sweetened and artificially sweetened beverages and >1 to 2.5 drinks per day for pure fruit/vegetable juices with those who had 0 drinks per day. Multivariable Cox regression model additional adjusted for age (continuous), sex, TDI (continuous), education (degree or not degree), ethnicity (white or others), smoking status (current, former, never or missing), physical activity (continuous), BMI categories (<18.5, 18.5 to <25, 25 to <30, 30 to <35, or≥35), diabetes (yes or no), hypertension (yes or no), depression (yes or no), family history of CVD (yes or no), vitamin and mineral supplement use (yes or no; vitamin A, vitamin B, vitamin C, vitamin D, vitamin E, folic acid, multivitamins/minerals, missing), intake of intake of fresh fruit, vegetable, red meat, processed meat, alcohol, un–sweetened tea, un–sweetened coffee, total energy and total sugar (total sugar intake was not included in the analysis of SSBs). Each soft drink was mutually adjusted.

[bookmark: _Toc69492562]Table S1. The numbers (percentages) of participants with missing covariates
	Covariates
	n
	%

	Deprivation index
	212
	0.13

	Education
	733
	0.44

	Ethnicity
	597
	0.36

	Smoking status
	390
	0.23

	Vitamin and mineral supplement use
	61
	0.04

	Fresh fruit (servings/day)
	87
	0.05

	Vegetables (servings/day)
	129
	0.08



[bookmark: _Toc69492563]Table S2. Descriptions of soft drink consumption
	Soft drinks
	Description
	Consumers, n (%)
	Consumer of other soft drinks, %

	
	
	
	SSBs
	ASBs
	Pure fruit/vegetable juices

	SSBs
	Fizzy drinks, fruit punch, and other noncarbonated fruit drinks
	63275 (37.7)
	100.0
	26.1
	59.6

	ASBs
	Low-calorie or diet drinks (e.g., fizzy, squash)
	34776 (20.7)
	47.5
	100.0
	52.4

	Pure fruit/vegetable juices
	Pure orange juice, pure grapefruit juice and other pure fruit/vegetable juices
	91464 (54.4)
	41.2
	19.9
	100.0

	Total 
	
	[bookmark: _Hlk69411484][bookmark: OLE_LINK2]126814 (75.5)
	
	
	




	Outcomes
	Soft drink consumption, drinks/day, HR (95%CI)

	
	Non-consumers
	>0–1
	>1–2.5
	> 2.5

	Sugar-sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	0.99 (0.92-1.07)
	1.04 (0.94-1.15)
	1.20 (1.04-1.38)

	CVD mortality
	1 (ref)
	1.06 (0.89-1.26)
	1.12 (0.88-1.43)
	1.74 (1.28-2.35)

	Artificially sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	0.93 (0.84-1.03)
	1.13 (1.00-1.29)
	1.22 (1.00-1.48)

	CVD mortality
	1 (ref)
	1.02 (0.81-1.28)
	1.10 (0.80-1.51)
	2.03 (1.39-2.95)

	Pure fruit/vegetable juices
	
	
	

	CVD incidence
	1 (ref)
	0.91 (0.85-0.98)
	0.94 (0.86-1.04)
	0.92 (0.76-1.11)

	CVD mortality
	1 (ref)
	0.92 (0.79-1.08)
	0.65 (0.50-0.84)
	0.67 (0.41-1.10)


[bookmark: _Toc69492564]Table S3. Associations between soft drink consumption and CVD events after excluding participants who experienced an outcome event during the first two years of follow-up
Abbreviations: TDI, Townsend deprivation index; HR, hazard ratio; CVD, cardiovascular diseases.
One drink is equal to approximately 250 mL. 
Multivariable Cox regression model additional adjusted for age (continuous), sex, TDI (continuous), education (degree or not degree), ethnicity (white or others), smoking status (current, former, never or missing), physical activity (continuous), BMI categories (<18.5, 18.5 to <25, 25 to <30, 30 to <35, or≥35), diabetes (yes or no), hypertension (yes or no), depression (yes or no), family history of CVD (yes or no), vitamin and mineral supplement use (yes or no; vitamin A, vitamin B, vitamin C, vitamin D, vitamin E, folic acid, multivitamins/minerals, missing), intake of intake of fresh fruit, vegetable, red meat, processed meat, alcohol, un–sweetened tea, un–sweetened coffee, total energy and total sugar (total sugar intake was not included in the analysis of SSBs). Each soft drink was mutually adjusted.
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[bookmark: _Toc69492565]Table S4. Associations between soft drink consumption and CVD events after excluding participants with not typical diet at any of five occasions
	Outcomes
	Soft drink consumption, drinks/day, HR (95%CI)

	
	Non-consumers
	>0–1
	>1–2.5
	> 2.5

	Sugar-sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	1.00 (0.93-1.08)
	1.00 (0.89-1.11)
	1.29 (1.12-1.50)

	CVD mortality
	1 (ref)
	1.18 (0.98-1.41)
	1.11 (0.84-1.45)
	1.73 (1.22-2.45)

	Artificially sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	0.95 (0.86-1.05)
	1.04 (0.90-1.20)
	1.24 (1.01-1.51)

	CVD mortality
	1 (ref)
	0.93 (0.72-1.20)
	0.91 (0.63-1.33)
	1.93 (1.28-2.91)

	Pure fruit/vegetable juices
	
	
	

	CVD incidence
	1 (ref)
	0.91 (0.85-0.97)
	0.92 (0.83-1.02)
	0.95 (0.78-1.16)

	CVD mortality
	1 (ref)
	0.88 (0.75-1.05)
	0.68 (0.51-0.91)
	0.98 (0.60-1.59)


Abbreviations: HR, hazard ratio; CVD, cardiovascular diseases.
One drink is equal to approximately 250 mL. 
Multivariable Cox regression model additional adjusted for age (continuous), sex, TDI (continuous), education (degree or not degree), ethnicity (white or others), smoking status (current, former, never or missing), physical activity (continuous), BMI categories (<18.5, 18.5 to <25, 25 to <30, 30 to <35, or≥35), diabetes (yes or no), hypertension (yes or no), depression (yes or no), family history of CVD (yes or no), vitamin and mineral supplement use (yes or no; vitamin A, vitamin B, vitamin C, vitamin D, vitamin E, folic acid, multivitamins/minerals, missing), intake of intake of fresh fruit, vegetable, red meat, processed meat, alcohol, un–sweetened tea, un–sweetened coffee, total energy and total sugar (total sugar intake was not included in the analysis of SSBs). Each soft drink was mutually adjusted.
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[bookmark: _Toc69492566]Table S5. Associations between soft drink consumption and CVD events after excluding BMI as covariates
	Outcomes
	Soft drink consumption, drinks/day, HR (95%CI)

	
	Non-consumers
	>0–1
	>1–2.5
	> 2.5

	Sugar-sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	0.99 (0.93-1.06)
	1.05 (0.96-1.14)
	1.25 (1.11-1.41)

	CVD mortality
	1 (ref)
	1.05 (0.89-1.24)
	1.13 (0.90-1.41)
	1.65 (1.24-2.20)

	Artificially sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	1.00 (0.92-1.08)
	1.14 (1.02-1.27)
	1.27 (1.08-1.50)

	CVD mortality
	1 (ref)
	1.09 (0.88-1.34)
	1.16 (0.87-1.54)
	1.87 (1.30-2.70)

	Pure fruit/vegetable juices
	
	
	

	CVD incidence
	1 (ref)
	0.91 (0.86-0.97)
	0.88 (0.81-0.95)
	0.91 (0.78-1.07)

	CVD mortality
	1 (ref)
	0.84 (0.72-0.97)
	0.65 (0.51-0.82)
	0.69 (0.44-1.08)


Abbreviations: HR, hazard ratio; CVD, cardiovascular diseases.
One drink is equal to approximately 250 mL. 
Multivariable Cox regression model additional adjusted for age (continuous), sex, TDI (continuous), education (degree or not degree), ethnicity (white or others), smoking status (current, former, never or missing), physical activity (continuous), BMI categories (<18.5, 18.5 to <25, 25 to <30, 30 to <35, or≥35), diabetes (yes or no), hypertension (yes or no), depression (yes or no), family history of CVD (yes or no), vitamin and mineral supplement use (yes or no; vitamin A, vitamin B, vitamin C, vitamin D, vitamin E, folic acid, multivitamins/minerals, missing), intake of intake of fresh fruit, vegetable, red meat, processed meat, alcohol, un–sweetened tea, un–sweetened coffee, total energy and total sugar (total sugar intake was not included in the analysis of SSBs). Each soft drink was mutually adjusted.
[bookmark: _Toc69492567]Table S6. Associations between soft drink consumption and CVD events after excluding participants with missing covariates
	Outcomes
	Soft drink consumption, drinks/day, HR (95%CI)

	
	Non-consumers
	>0–1
	>1–2.5
	> 2.5

	Sugar-sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	1.00 (0.93-1.06)
	1.04 (0.95-1.13)
	1.23 (1.09-1.39)

	CVD mortality
	1 (ref)
	1.07 (0.91-1.27)
	1.14 (0.91-1.43)
	1.62 (1.21-2.17)

	Artificially sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	0.97 (0.89-1.05)
	1.08 (0.97-1.21)
	1.18 (1.00-1.40)

	CVD mortality
	1 (ref)
	1.05 (0.85-1.29)
	1.07 (0.80-1.43)
	1.67 (1.15-2.43)

	Pure fruit/vegetable juices
	
	
	

	CVD incidence
	1 (ref)
	0.94 (0.89-0.99)
	0.90 (0.83-0.98)
	0.92 (0.78-1.08)

	CVD mortality
	1 (ref)
	0.86 (0.74-1.00)
	0.68 (0.54-0.86)
	0.70 (0.45-1.11)


Abbreviations: HR, hazard ratio; CVD, cardiovascular diseases.
One drink is equal to approximately 250 mL. 
Multivariable Cox regression model additional adjusted for age (continuous), sex, TDI (continuous), education (degree or not degree), ethnicity (white or others), smoking status (current, former, never or missing), physical activity (continuous), BMI categories (<18.5, 18.5 to <25, 25 to <30, 30 to <35, or≥35), diabetes (yes or no), hypertension (yes or no), depression (yes or no), family history of CVD (yes or no), vitamin and mineral supplement use (yes or no; vitamin A, vitamin B, vitamin C, vitamin D, vitamin E, folic acid, multivitamins/minerals, missing), intake of intake of fresh fruit, vegetable, red meat, processed meat, alcohol, un–sweetened tea, un–sweetened coffee, total energy and total sugar (total sugar intake was not included in the analysis of SSBs). Each soft drink was mutually adjusted.


[bookmark: _Toc69492568]Table S7. Associations between soft drink consumption and CVD events after excluding participants who lost weight in the year prior the recruitment
	Outcomes
	Soft drink consumption, drinks/day, HR (95%CI)

	
	Non-consumers
	>0–1
	>1–2.5
	> 2.5

	Sugar-sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	1.01 (0.94-1.08)
	1.07 (0.97-1.18)
	1.20 (1.04-1.37)

	CVD mortality
	1 (ref)
	1.07 (0.90-1.28)
	1.12 (0.88-1.44)
	1.66 (1.20-2.30)

	Artificially sweetened beverages
	
	
	

	CVD incidence
	1 (ref)
	0.96 (0.87-1.05)
	1.09 (0.96-1.24)
	1.28 (1.06-1.55)

	CVD mortality
	1 (ref)
	1.10 (0.87-1.38)
	1.08 (0.77-1.51)
	2.02 (1.35-3.01)

	Pure fruit/vegetable juices
	
	
	

	CVD incidence
	1 (ref)
	0.94 (0.86-1.01)
	0.88 (0.78-1.00)
	0.89 (0.71-1.12)

	CVD mortality
	1 (ref)
	0.88 (0.75-1.04)
	0.67 (0.52-0.87)
	0.67 (0.40-1.11)


[bookmark: OLE_LINK1]Abbreviations: HR, hazard ratio; CVD, cardiovascular diseases.
One drink is equal to approximately 250 mL. 
Multivariable Cox regression model additional adjusted for age (continuous), sex, TDI (continuous), education (degree or not degree), ethnicity (white or others), smoking status (current, former, never or missing), physical activity (continuous), BMI categories (<18.5, 18.5 to <25, 25 to <30, 30 to <35, or≥35), diabetes (yes or no), hypertension (yes or no), depression (yes or no), family history of CVD (yes or no), vitamin and mineral supplement use (yes or no; vitamin A, vitamin B, vitamin C, vitamin D, vitamin E, folic acid, multivitamins/minerals, missing), intake of intake of fresh fruit, vegetable, red meat, processed meat, alcohol, un–sweetened tea, un–sweetened coffee, total energy and total sugar (total sugar intake was not included in the analysis of SSBs). Each soft drink was mutually adjusted.
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