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Table S1: Definitions of participants with pre-existing depression at baseline.
	
	ICD-10 codes

	Depression
	F32-F33

	
	Field ID

	Self-reported depression  
	20002

	Antidepressant use
	20003




Table S2: Baseline characteristics of participants categorized by accelerometer-derived sedentary duration.
	Characteristics a
	Total
	Sedentary time ((hours/day)

	
	
	Q1 (<8.2)
	Q2 (8.2-9.5)
	Q3 (9.5-10.7)
	Q4 (>10.7)

	N
	10,914
	2,799 
	2,824
	2,645
	2,646 

	Age (years), mean (SD)
	55.5 (7.7)
	 55.1 (7.5) 
	 56.2 (7.6) 
	 55.5 (7.9) 
	 55.2 (7.9) 

	Sex, Female 
	7,465 (68.4)
	2,130 (76.1)
	2,027 (71.8)
	1,779 (67.3)
	1,529 (57.8)

	Ethnicity, White 
	10,190 (93.4)
	 195 (7.0) 
	 192 (6.8) 
	 171 (6.5) 
	 166 (6.3) 

	Recruitment centers
	
	
	
	
	

	England
	9,856 (90.3)
	2,528 (90.3)
	2,553 (90.4)
	2,394 (90.5)
	2,381 (90.0)

	Wales
	474 (4.3)
	 126 (4.5) 
	 116 (4.1) 
	 107 (4.0) 
	 125 (4.7) 

	Scotland
	584 (5.4)
	 145 (5.2) 
	 155 (5.5) 
	 144 (5.4) 
	 140 (5.3) 

	Townsend deprivation index, mean (SD)
	-1.4 (3.0)
	 -1.6 (2.8) 
	 -1.6 (2.9) 
	 -1.5 (3.0) 
	 -1.0 (3.2) 

	Currently employed
	6,268 (57.4)
	1,642 (58.7)
	1,559 (55.2)
	1,546 (58.4)
	1,521 (57.5)

	College or university degree
	4,422 (40.5)
	1,050 (37.5)
	1,113 (39.4)
	1,111 (42.0)
	1,148 (43.4)

	Wear in spring
	2,466 (22.6)
	672 (24.0) 
	671 (23.8) 
	563 (21.3) 
	560 (21.2) 

	Diet score 
	4.1 (1.4)
	 4.2 (1.4)  
	 4.1 (1.4)  
	 4.1 (1.4)  
	 3.8 (1.5)  

	Current smoker
	1,087 (10.0)
	 227 (8.1) 
	 277 (9.8) 
	 241 (9.1) 
	342 (12.9) 

	Current drinker
	9,989 (91.5)
	2,559 (91.4)
	2,592 (91.8)
	2,442 (92.3)
	2,396 (90.6)

	Low frequency of friend/family visits b
	196 (1.8)
	 36 (1.3)  
	 42 (1.5)  
	 58 (2.2)  
	 60 (2.3)  

	Less than 2 types of leisure/social activity
	7,914 (72.5)
	2,028 (72.5)
	2,010 (71.2)
	1,909 (72.2)
	1,967 (74.3)

	Low frequency of confiding in someone c
	1,562 (14.3)
	379 (13.5) 
	386 (13.7) 
	352 (13.3) 
	445 (16.8) 

	Sleep duration (hours/day), mean (SD)
	8.9 (1.2)
	 9.4 (1.1)  
	 9.1 (1.1)  
	 8.9 (1.0)  
	 8.2 (1.1)  

	MVPA (minutes/day; mean, SD)
	33.7 (31.9)
	45.5 (39.6) 
	36.5 (31.2) 
	30.4 (26.9) 
	21.6 (21.9) 

	LPA (minutes/day; mean, SD)
	301.7 (99.4)
	400.7 (86.4)
	320.7 (66.2)
	269.3 (62.3)
	209.2 (63.0)

	BMI (kg/m2), mean (SD)
	27.6 (5.3)
	 26.2 (4.4) 
	 27.1 (4.7) 
	 27.9 (5.1) 
	 29.5 (6.0) 

	Diabetes 
	959 (8.8)
	 109 (3.9) 
	 214 (7.6) 
	 216 (8.2) 
	420 (15.9) 

	CVD
	5,467 (50.1)
	1,224 (43.7)
	1,419 (50.2)
	1,293 (48.9)
	1,531 (57.9)

	Cancer
	2,173 (19.9)
	534 (19.1) 
	544 (19.3) 
	537 (20.3) 
	558 (21.1) 

	Antidepressants use
	4,939 (45.3)
	1,238 (44.2)
	1,283 (45.4)
	1,163 (44.0)
	1,255 (47.4)


Abbreviations: SD, standard deviation; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity; BMI, body mass index; CVD, cardiovascular disease.
a All characteristics were presented as means (SD) or n (%).
b Low frequency of friend/family visits was defined as participants who reported having no friends or family members outside their household, or reported that they never or almost never visit friends or family.
c Low frequency of confiding in someone was defined as participants who reported that they never or almost never confide in someone.


Table S3: Baseline characteristics of participants categorized by accelerometer-derived MVPA.
	Characteristics
	Total
	MVPA (minutes/day)

	
	
	Q1 (<10.8)
	Q2 (10.8-25.2)
	Q3 (25.2-46.8)
	Q4 (>46.8)

	[bookmark: OLE_LINK1]N
	10,914
	2,798
	2,697
	2,701
	2,718

	Age (years), mean (SD)
	55.5 (7.7)
	 56.6 (7.6)  
	 55.6 (7.8)  
	 55.0 (7.8) 
	 54.8 (7.7) 

	Sex, Female 
	7,465 (68.4)
	2,188 (78.2) 
	1,941 (72.0) 
	1,857 (68.8)
	1,479 (54.4)

	Ethnicity, White 
	10,190 (93.4)
	2,632 (94.1) 
	2,527 (93.7) 
	2,508 (92.9)
	2,523 (92.8)

	Recruitment centers
	
	
	
	
	

	England
	9,856 (90.3)
	2,476 (88.5) 
	2,450 (90.8) 
	2,483 (91.9)
	2,447 (90.0)

	Wales
	474 (4.3)
	 164 (5.9)  
	 120 (4.4)  
	 84 (3.1)  
	 106 (3.9) 

	Scotland
	584 (5.4)
	 158 (5.6)  
	 127 (4.7)  
	 134 (5.0) 
	 165 (6.1) 

	Townsend deprivation index, mean (SD)
	-1.4 (3.0)
	 -1.3 (3.0)  
	 -1.5 (2.9)  
	 -1.4 (3.0) 
	 -1.4 (3.1) 

	Currently employed
	6,268 (57.4)
	1,350 (48.2) 
	1,533 (56.8) 
	1,691 (62.6)
	1,694 (62.3)

	College or university degree
	4,422 (40.5)
	 839 (30.0) 
	1,064 (39.5) 
	1,173 (43.4)
	1,346 (49.5)

	Wear in spring
	2,466 (22.6)
	 597 (21.3) 
	 565 (20.9) 
	620 (23.0) 
	684 (25.2) 

	Diet score 
	4.1 (1.4)
	  3.9 (1.4)  
	  4.1 (1.4)  
	 4.1 (1.4)  
	 4.2 (1.4)  

	Current smoker
	1,087 (10.0)
	 360 (12.9) 
	 259 (9.6)  
	 253 (9.4) 
	 215 (7.9) 

	Current drinker
	9,989 (91.5)
	2,490 (89.0) 
	2,473 (91.7) 
	2,498 (92.5)
	2,528 (93.0)

	Low frequency of friend/family visits b
	196 (1.8)
	  49 (1.8)  
	  38 (1.4)  
	 49 (1.8)  
	 60 (2.2)  

	Less than 2 types of leisure/social activity
	7,914 (72.5)
	2,184 (78.1) 
	1,967 (72.9) 
	1,897 (70.2)
	1,866 (68.7)

	Low frequency of confiding in someone c
	1,562 (14.3)
	 450 (16.1) 
	 359 (13.3) 
	374 (13.8) 
	379 (13.9) 

	Sleep duration (hours/day), mean (SD)
	8.9 (1.2)
	  9.0 (1.2)  
	  9.0 (1.2)  
	 8.9 (1.1)  
	 8.8 (1.1)  

	Sedentary time (hours/day), mean (SD)
	9.5 (1.9)
	 10.2 (1.9)  
	  9.6 (1.8)  
	 9.3 (1.7)  
	 8.8 (1.7)  

	LPA (minutes/day; mean, SD)
	301.7 (99.4)
	281.0 (105.0)
	305.9 (100.1)
	312.1 (97.5)
	308.5 (91.5)

	BMI (kg/m2), mean (SD)
	27.6 (5.3)
	 29.7 (6.1)  
	 27.9 (5.2)  
	 26.8 (4.6) 
	 26.1 (4.1) 

	Diabetes
	959 (8.8)
	 438 (15.7) 
	 217 (8.0)  
	 183 (6.8) 
	 121 (4.5) 

	CVD
	5,467 (50.1)
	1,693 (60.5) 
	1,402 (52.0) 
	1,220 (45.2)
	1,152 (42.4)

	Cancer
	2,173 (19.9)
	 649 (23.2) 
	 528 (19.6) 
	508 (18.8) 
	488 (18.0) 

	Antidepressants use
	4,939 (45.3)
	1,551 (55.4) 
	1,276 (47.3) 
	1,102 (40.8)
	1,010 (37.2)


Abbreviations: MVPA, moderate-to-vigorous physical activity; SD, standard deviation; LPA, light physical activity; BMI, body mass index; CVD, cardiovascular disease.
a All characteristics were presented as means (SD) or n (%).
b Low frequency of friend/family visits was defined as participants who reported having no friends or family members outside their household, or reported that they never or almost never visit friends or family.
c Low frequency of confiding in someone was defined as participants who reported that they never or almost never confide in someone.


Table S4: Baseline characteristics of participants categorized by accelerometer-derived LPA.
	Characteristics a
	Total
	LPA (minutes/day)

	
	
	Q1 (<232.8)
	Q2 (232.8-294.6)
	Q3 (294.6-365.4)
	Q4 (>365.4)

	N
	10,914
	2,756
	2,716
	2,737
	2,705

	Age (years), mean (SD)
	55.5 (7.7)
	 55.4 (7.8) 
	 55.5 (7.7) 
	 55.9 (7.7) 
	 55.2 (7.6) 

	Sex, Female 
	7,465 (68.4)
	1,463 (53.1)
	1,798 (66.2)
	2,051 (74.9)
	2,153 (79.6)

	Ethnicity, White 
	10,190 (93.4)
	2,581 (93.7)
	2,524 (92.9)
	2,568 (93.8)
	2,517 (93.0)

	Recruitment centers
	
	
	
	
	

	England
	9,856 (90.3)
	2,481 (90.0)
	2,460 (90.6)
	2,474 (90.4)
	2,441 (90.2)

	Wales
	474 (4.3)
	 111 (4.0) 
	 117 (4.3) 
	 127 (4.6) 
	 119 (4.4) 

	Scotland
	584 (5.4)
	 164 (6.0) 
	 139 (5.1) 
	 136 (5.0) 
	 145 (5.4) 

	Townsend deprivation index, mean (SD)
	-1.4 (3.0)
	 -1.0 (3.2) 
	 -1.5 (3.0) 
	 -1.6 (2.9) 
	 -1.6 (2.9) 

	Currently employed
	6,268 (57.4)
	1,550 (56.2)
	1,552 (57.1)
	1,550 (56.6)
	1,616 (59.7)

	College or university degree
	4,422 (40.5)
	1,189 (43.1)
	1,149 (42.3)
	1,098 (40.1)
	986 (36.5) 

	Wear in spring
	2,466 (22.6)
	577 (20.9) 
	634 (23.3) 
	659 (24.1) 
	596 (22.0) 

	Diet score 
	4.1 (1.4)
	 3.9 (1.4)  
	 4.1 (1.4)  
	 4.2 (1.4)  
	 4.2 (1.4)  

	Current smoker
	1,087 (10.0)
	344 (12.5) 
	 265 (9.8) 
	 243 (8.9) 
	 235 (8.7) 

	Current drinker
	9,989 (91.5)
	2,518 (91.4)
	2,486 (91.5)
	2,490 (91.0)
	2,495 (92.2)

	Low frequency of friend/family visits b
	196 (1.8)
	 69 (2.5)  
	 57 (2.1)  
	 35 (1.3)  
	 35 (1.3)  

	Less than 2 types of leisure/social activity
	7,914 (72.5)
	2,063 (74.9)
	2,002 (73.7)
	1,908 (69.7)
	1,941 (71.8)

	Low frequency of confiding in someone c
	1,562 (14.3)
	480 (17.4) 
	396 (14.6) 
	348 (12.7) 
	338 (12.5) 

	Sleep duration (hours/day), mean (SD)
	8.9 (1.2)
	 9.2 (1.3)  
	 9.0 (1.2)  
	 8.9 (1.1)  
	 8.5 (1.0)  

	Sedentary time (hours/day), mean (SD)
	9.5 (1.9)
	 11.3 (1.5) 
	 9.9 (1.3)  
	 9.1 (1.2)  
	 7.7 (1.3)  

	MVPA (minutes/day; mean, SD)
	33.7 (31.9)
	29.2 (31.0) 
	35.3 (33.9) 
	35.4 (31.9) 
	35.0 (30.5) 

	BMI (kg/m2), mean (SD)
	27.6 (5.3)
	 29.1 (5.9) 
	 27.8 (5.1) 
	 27.2 (5.0) 
	 26.5 (4.6) 

	Diabetes
	959 (8.8)
	400 (14.5) 
	 230 (8.5) 
	 178 (6.5) 
	 151 (5.6) 

	CVD
	5,467 (50.1)
	1,528 (55.4)
	1,376 (50.7)
	1,329 (48.6)
	1,234 (45.6)

	Cancer
	2,173 (19.9)
	602 (21.8) 
	535 (19.7) 
	524 (19.1) 
	512 (18.9) 

	Antidepressants use
	4,939 (45.3)
	1,317 (47.8)
	1,235 (45.5)
	1,205 (44.0)
	1,182 (43.7)


[bookmark: OLE_LINK2][bookmark: _GoBack]Abbreviations: LPA, light physical activity; SD, standard deviation; MVPA, moderate-to-vigorous physical activity; BMI, body mass index; CVD, cardiovascular disease.
a All characteristics were presented as means (SD) or n (%).
b Low frequency of friend/family visits was defined as participants who reported having no friends or family members outside their household, or reported that they never or almost never visit friends or family.
c Low frequency of confiding in someone was defined as participants who reported that they never or almost never confide in someone.
Table S5: Associations of accelerometer-derived movement behaviors with mortality among individuals with pre-existing depression (N=10,914).
	
	Cases/N
	Model 1
	Model 2
	Model 3
	Model 4

	
	
	HR (95%CI) 
	HR (95%CI) 
	HR (95%CI) 
	HR (95%CI) 

	Sleep duration (hours/day)
	
	
	
	
	

	<7
	27/401
	1.87 (1.20, 2.92)
	1.77 (1.14, 2.76)
	1.93 (1.24, 3.02)
	1.89 (1.21, 2.97)

	7-8
	71/1,991
	Reference
	Reference
	Reference
	Reference

	8-9
	146/3,824
	1.09 (0.82, 1.45)
	1.11 (0.84, 1.48)
	1.19 (0.90, 1.59)
	1.20 (0.90, 1.60)

	>9
	190/4,698
	1.10 (0.84, 1.45)
	1.11 (0.84, 1.46)
	1.19 (0.90, 1.56)
	1.21 (0.92, 1.59)

	Sedentary time (hours/day)
	
	
	
	
	

	Q1 (<8.2)
	70/2,799
	Reference
	Reference
	Reference
	Reference

	Q2 (8.2-9.5)
	97/2,824
	1.20 (0.88, 1.64)
	1.17 (0.86, 1.59)
	1.18 (0.86, 1.61)
	1.18 (0.87, 1.61)

	Q3 (9.5-10.7)
	111/2,645
	1.51 (1.12, 2.04)
	1.43 (1.06, 1.94)
	1.42 (1.05, 1.92)
	1.42 (1.05, 1.92)

	Q4 (>10.7)
	156/2,646
	1.99 (1.49, 2.64)
	1.78 (1.33, 2.39)
	1.61 (1.20, 2.17)
	1.57 (1.16, 2.12)

	MVPA (minutes/day)
	
	
	
	
	

	Q1 (<10.8)
	161/2,798
	Reference
	Reference
	Reference
	Reference

	Q2 (10.8-25.2)
	98/2,697
	0.66 (0.51, 0.85)
	0.71 (0.55, 0.92)
	0.75 (0.58, 0.97)
	0.75 (0.58, 0.98)

	Q3 (25.2-46.8)
	85/2,701
	0.59 (0.45, 0.77)
	0.66 (0.50, 0.86)
	0.72 (0.54, 0.94)
	0.72 (0.54, 0.95)

	Q4 (>46.8)
	90/2,718
	0.56 (0.43, 0.73)
	0.65 (0.49, 0.86)
	0.74 (0.55, 0.97)
	0.73 (0.55, 0.98)

	LPA (minutes/day)
	
	
	
	
	

	Q1 (<232.8)
	165/2,756
	Reference
	Reference
	Reference
	Reference

	Q2 (232.8-294.6)
	104/2,716
	0.71 (0.55, 0.91)
	0.74 (0.58, 0.95)
	0.76 (0.59, 0.98)
	0.76 (0.59, 0.98)

	Q3 (294.6-365.4)
	88/2,737
	0.59 (0.45, 0.77)
	0.63 (0.49, 0.83)
	0.67 (0.51, 0.88)
	0.69 (0.53, 0.90)

	Q4 (>365.4)
	77/2,705
	0.60 (0.45, 0.79)
	0.66 (0.49, 0.87)
	0.69 (0.52, 0.91)
	0.70 (0.53, 0.93)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
Model 1 was adjusted for demographic information (age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index and season of accelerometer wearing). 
Model 2 was additionally adjusted for lifestyle factors (smoking status, drinking status, diet, BMI). Model 3 was additionally adjusted for social support status (frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone). 
Model 4 was additionally adjusted for major health conditions (diabetes, cardiovascular disease, or cancer). 
Table S6: Associations of accelerometer-derived movement behaviors with mortality among individuals with pre-existing depression stratified by age group.
	
	Cases/N
	<60 years group
	Cases/N
	≥60 years group
	P for interaction b

	
	
	HR (95% CI) a
	
	HR (95% CI) a
	

	Sleep duration (hours/day)
	
	
	
	
	0.446

	
	<7
	12/295
	1.68 (0.85, 3.33)
	15/106
	2.09 (1.15, 3.80)
	

	
	7-8
	28/1,397
	Reference
	43/594
	Reference
	

	
	8-9
	68/2,667
	1.40 (0.89, 2.18)
	78/1,157
	1.04 (0.72, 1.52)
	

	
	>9
	76/3,178
	1.26 (0.81, 1.95)
	114/1,520
	1.16 (0.81, 1.66)
	

	Sedentary time (hours/day)
	
	
	
	
	0.177

	
	Q1 (<8.2)
	32/2,010
	Reference
	38/789
	Reference
	

	
	Q2 (8.2-9.5)
	34/1,865
	1.01 (0.62, 1.64)
	63/959
	1.42 (0.94, 2.13)
	

	
	Q3 (9.5-10.7)
	46/1,819
	1.33 (0.84, 2.11)
	65/826
	1.59 (1.06, 2.40)
	

	
	Q4 (>10.7)
	72/1,843
	1.64 (1.06, 2.56)
	84/803
	1.67 (1.11, 2.51)
	

	MVPA (minutes/day)
	
	
	
	
	0.936

	
	Q1 (<10.8)
	65/1,776
	Reference
	96/1,022
	Reference
	

	
	Q2 (10.8-25.2)
	45/1,844
	0.92 (0.62, 1.36) 
	53/853
	0.74 (0.52, 1.05)
	

	
	Q3 (25.2-46.8)
	35/1,941
	0.73 (0.47, 1.13)
	50/760
	0.79 (0.55, 1.13)
	

	
	Q4 (>46.8)
	39/1,976
	0.80 (0.51, 1.23)
	51/742
	0.82 (0.57, 1.19)
	

	LPA (minutes/day)
	
	
	
	
	0.455

	
	Q1 (<232.8)
	74/1,900 
	Reference
	91/856
	Reference
	

	
	Q2 (232.8-294.6)
	37/1,874
	0.67 (0.45, 1.00)
	67/842
	0.85 (0.61, 1.18)
	

	
	Q3 (294.6-365.4)
	35/1,835
	0.66 (0.43, 1.00)
	53/902
	0.71 (0.49, 1.01)
	

	
	Q4 (>365.4)
	38/1,928
	0.72 (0.48, 1.10)
	39/856
	0.61 (0.41, 0.91) 
	


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, prevalence of diabetes, cardiovascular disease, or cancer.
b Likelihood tests were applied to test the significance of interaction term by comparing the model with and without the interaction term.


Table S7: Joint associations of accelerometer-derived sleep duration, MVPA and LPA on risk of mortality among individuals with pre-existing depression (N=10,914).
	
	Normal sleep duration
	Abnormal sleep duration
	Additive interaction
	Multiplicative interaction

	
	HR (95% CI) a
	HR (95% CI) a
	RERI (95% CI)
	HR (95% CI) a

	MVPA
	
	
	0.00 (-0.86, 0.42)


	0.97 (0.58, 1.63)

	High 
	Reference
	1.25 (0.85, 1.85)
	
	

	Low 
	1.17 (0.72, 1.89)
	1.42 (0.97, 2.10)
	
	

	LPA
	
	
	0.56 (0.02, 0.89)
	1.75 (1.04, 2.94)

	High
	Reference
	0.91 (0.64, 1.30)
	
	

	Low
	0.79 (0.49, 1.27)
	1.26 (0.90, 1.77)
	
	


Abbreviations: HR, hazard ratio; CI, confidence interval; RERI, relative excess risk due to interaction; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
Abnormal sleep duration: sleep duration <7 hours/day or >8 hours/day; Low MVPA: <25.2 minutes/day (median) for MVPA; Low LPA: <294.6 minutes/day (median) for LPA.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, prevalence of diabetes, cardiovascular disease, or cancer.
Table S8: Joint associations of accelerometer-derived sedentary time, MVPA and LPA on risk of mortality among individuals with pre-existing depression (N=10,914).
	
	High 
sedentary time
	Low  
sedentary time
	Additive interaction
	Multiplicative interaction

	
	HR (95% CI) a
	HR (95% CI) a
	RERI (95% CI)
	HR (95% CI) a

	MVPA
	
	
	0.51 (0.06, 0.87)	1.60 (1.06, 2.41)
	1.6 (1.06, 2.41)

	High 
	1.04 (0.77, 1.41)
	Reference
	
	

	Low 
	1.38 (1.07, 1.79)
	0.83 (0.61, 1.14)
	
	

	LPA
	
	
	-0.14 (-0.86, 0.36)
	0.87 (0.55, 1.37)

	High
	1.38 (0.99, 1.95)
	Reference
	
	

	Low
	1.45 (1.14, 1.83)
	1.21 (0.86, 1.69)
	
	


Abbreviations: HR, hazard ratio; CI, confidence interval; RERI, relative excess risk due to interaction; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
Low sedentary time: <9.5 hours/day (median); Low MVPA: <25.2 minutes/day (median) for MVPA; Low LPA: <294.6 minutes/day (median) for LPA.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, prevalence of diabetes, cardiovascular disease, or cancer.




[bookmark: _Hlk162465373]Table S9: The hazard ratios for mortality when substituting different duration of sedentary time with equivalent duration of sleep duration, MVPA and LPA using isotemporal substitution model (N=10,914).
	
	Replacing sedentary time with equivalent intensity of other movement behaviors

	
	0.5 hours/day
HR (95% CI) a
	1 hour/day
HR (95% CI) a
	1.5 hours/day
HR (95% CI) a
	2 hours/day
HR (95% CI) a

	Sleep duration (≤ 8 hours/day)
	1.00 (0.98, 1.02)
	1.00 (0.97, 1.04)
	1.01 (0.95, 1.07)
	1.01 (0.94, 1.09)

	Sleep duration (> 8 hours/day)
	0.99 (0.94, 1.05)
	0.99 (0.88, 1.11)
	0.98 (0.82, 1.17)
	0.97 (0.77, 1.23)

	MVPA
	0.87 (0.78, 0.97)
	0.76 (0.61, 0.94)
	0.66 (0.47, 0.92)
	0.57 (0.37, 0.89)

	LPA
	0.94 (0.91, 0.97)
	0.88 (0.83, 0.94)
	0.83 (0.75, 0.92)
	0.78 (0.69, 0.89)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, diabetes, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, prevalence of diabetes, cardiovascular disease, or cancer and mutually adjusted for all other movement behaviors classes and total time in all movement behaviors classes.

Table S10: The hazard ratios for mortality when substituting different duration of sleep duration with equivalent duration of sedentary time, MVPA and LPA using isotemporal substitution model (N=10,914).
	
	Replacing sleep duration with equivalent intensity of other movement behaviors

	
	0.5 hours/day
HR (95% CI) a
	1 hour/day
HR (95% CI) a
	1.5 hours/day
HR (95% CI) a
	2 hours/day
HR (95% CI) a

	Sleep duration (≤ 8 hours/day)
	
	
	
	

	Sedentary time
	1.03 (0.97, 1.08)
	1.05 (0.95, 1.16)
	1.08 (0.92, 1.26)
	1.10 (0.90, 1.35)

	MVPA
	0.90 (0.71, 1.13)
	0.80 (0.51, 1.27)
	0.72 (0.36, 1.43)
	0.64 (0.26, 1.60)

	LPA
	0.99 (0.93, 1.05)
	0.97 (0.86, 1.11)
	0.96 (0.79, 1.16)
	0.95 (0.74, 1.22)

	Sleep duration (> 8 hours/day)
	
	
	
	

	Sedentary time
	1.03 (0.97, 1.09)
	1.06 (0.95, 1.19)
	1.10 (0.93, 1.30)
	1.13 (0.90, 1.42)

	MVPA
	1.00 (0.88, 1.13)
	0.99 (0.77, 1.28)
	0.99 (0.67, 1.45)
	0.98 (0.59, 1.64)

	LPA
	0.97 (0.92, 1.03)
	0.95 (0.84, 1.07)
	0.92 (0.77, 1.10)
	0.89 (0.70, 1.14)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, diabetes, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, prevalence of diabetes, cardiovascular disease, or cancer and mutually adjusted for all other movement behaviors classes and total time in all movement behaviors classes.



Table S11: Associations of accelerometer-derived movement behaviors with mortality among individuals with pre-existing depression additionally adjusted for MVPA, LPA, sedentary time or sleep mutually (N=10,914).
	
	Cases/N
	Model 1 
	Model 2
	Model 3
	Model 4
	Model 5

	
	
	HR (95%CI) 
	HR (95%CI)
	HR (95%CI)
	HR (95%CI) 
	HR (95%CI) 

	Sleep duration (hours/day)
	
	
	
	
	
	

	<7
	27/401
	1.87 (1.20, 2.92)
	1.77 (1.14, 2.76)
	1.93 (1.24, 3.02)
	1.89 (1.21, 2.97)
	1.97 (1.18, 3.28)

	7-8
	71/1,991
	Reference
	Reference
	Reference
	Reference
	Reference

	8-9
	146/3,824
	1.09 (0.82, 1.45)
	1.11 (0.84, 1.48)
	1.19 (0.90, 1.59)
	1.20 (0.90, 1.60)
	1.17 (0.84, 1.62)

	>9
	190/4,698
	1.10 (0.84, 1.45)
	1.11 (0.84, 1.46)
	1.19 (0.90, 1.56)
	1.21 (0.92, 1.59)
	1.08 (0.66, 1.78)

	Sedentary time (hours/day)
	
	
	
	
	
	

	Q1 (<8.2)
	70/2,799
	Reference
	Reference
	Reference
	Reference
	Reference

	Q2 (8.2-9.5)
	97/2,824
	1.20 (0.88, 1.64)
	1.17 (0.86, 1.59)
	1.18 (0.86, 1.61)
	1.18 (0.87, 1.61)
	1.09 (0.75, 1.57)

	Q3 (9.5-10.7)
	111/2,645
	1.51 (1.12, 2.04)
	1.43 (1.06, 1.94)
	1.42 (1.05, 1.92)
	1.42 (1.05, 1.92)
	1.23 (0.77, 1.95)

	Q4 (>10.7)
	156/2,646
	1.99 (1.49, 2.64)
	1.78 (1.33, 2.39)
	1.61 (1.20, 2.17)
	1.57 (1.16, 2.12)
	1.26 (0.65, 2.42)

	MVPA (minutes/day)
	
	
	
	
	
	

	Q1 (<10.8)
	161/2,798
	Reference
	Reference
	Reference
	Reference
	Reference

	Q2 (10.8-25.2)
	98/2,697
	0.66 (0.51, 0.85)
	0.71 (0.55, 0.92)
	0.75 (0.58, 0.97)
	0.75 (0.58, 0.98)
	0.83 (0.63, 1.09)

	Q3 (25.2-46.8)
	85/2,701
	0.59 (0.45, 0.77)
	0.66 (0.50, 0.86)
	0.72 (0.54, 0.94)
	0.72 (0.54, 0.95)
	0.83 (0.59, 1.18)

	Q4 (>46.8)
	90/2,718
	0.56 (0.43, 0.73)
	0.65 (0.49, 0.86)
	0.74 (0.55, 0.97)
	0.73 (0.55, 0.98)
	0.95 (0.55, 1.65)

	LPA (minutes/day)
	
	
	
	
	
	

	Q1 (<232.8)
	165/2,756
	Reference
	Reference
	Reference
	Reference
	Reference

	Q2 (232.8-294.6)
	104/2,716
	0.71 (0.55, 0.91)
	0.74 (0.58, 0.95)
	0.76 (0.59, 0.98)
	0.76 (0.59, 0.98)
	0.93 (0.66, 1.31)

	Q3 (294.6-365.4)
	88/2,737
	0.59 (0.45, 0.77)
	0.63 (0.49, 0.83)
	0.67 (0.51, 0.88)
	0.69 (0.53, 0.90)
	0.95 (0.60, 1.52)

	Q4 (>365.4)
	77/2,705
	0.60 (0.45, 0.79)
	0.66 (0.49, 0.87)
	0.69 (0.52, 0.91)
	0.70 (0.53, 0.93)
	1.18 (0.60, 2.34)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
Model 1 was adjusted for demographic information (age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index and season of accelerometer wearing).
Model 2 was additionally adjusted for lifestyle factors (smoking status, drinking status, diet, BMI). 
Model 3 was additionally adjusted for social support status (frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone). 
Model 4 was additionally adjusted for major health conditions (diabetes, cardiovascular disease, or cancer). Model 5 was additionally adjusted for MVPA, LPA, sedentary time or sleep mutually.
Table S12: Associations of accelerometer-derived movement behaviors with mortality among individuals with pre-existing depression after excluding participants who died within the first two years (N=10,852).
	
	Cases/N
	Model 1
	Model 2
	Model 3
	Model 4

	
	
	HR (95%CI) 
	HR (95%CI) 
	HR (95%CI) 
	HR (95%CI) 

	Sleep duration (hours/day)
	
	
	
	
	

	<7
	22/396
	1.78 (1.09, 2.89)
	1.68 (1.03, 2.74)
	1.86 (1.14, 3.03)
	1.80 (1.10, 2.95)

	7-8
	62/,1982
	Reference
	Reference
	Reference
	Reference

	8-9
	127/,3805
	1.09 (0.80, 1.47)
	1.10 (0.81, 1.49)
	1.19 (0.87, 1.61)
	1.19 (0.88, 1.62)

	>9
	161/,4669
	1.07 (0.80, 1.43)
	1.07 (0.80, 1.44)
	1.16 (0.86, 1.55)
	1.18 (0.88, 1.59)

	Sedentary time (hours/day)
	
	
	
	
	

	Q1 (<8.2)
	57/2,786
	Reference
	Reference
	Reference
	Reference

	Q2 (8.2-9.5)
	89/2,816
	1.36 (0.97, 1.89)
	1.31 (0.94, 1.83)
	1.33 (0.95, 1.86)
	1.34 (0.96, 1.87)

	Q3 (9.5-10.7)
	104/2,638
	1.74 (1.26, 2.41)
	1.66 (1.20, 2.30)
	1.64 (1.18, 2.28)
	1.65 (1.19, 2.29)

	Q4 (>10.7)
	122/2,612
	1.93 (1.40, 2.65)
	1.72 (1.24, 2.39)
	1.55 (1.11, 2.16)
	1.50 (1.08, 2.10)

	MVPA (minutes/day)
	
	
	
	
	

	Q1 (<10.8)
	133/2,770
	Reference
	Reference
	Reference
	Reference

	Q2 (10.8-25.2)
	84/2,683
	0.69 (0.52, 0.91) 
	0.74 (0.56, 0.98)
	0.78 (0.59, 1.03)
	0.78 (0.59, 1.03)

	Q3 (25.2-46.8)
	74/2,690
	0.63 (0.47, 0.84)
	0.70 (0.52, 0.94)
	0.73 (0.54, 0.98)
	0.72 (0.53, 0.98)

	Q4 (>46.8)
	81/2,709
	0.63 (0.47, 0.84)
	0.72 (0.53, 0.98)
	0.77 (0.57, 1.04)
	0.77 (0.57, 1.03)

	LPA (minutes/day)
	
	
	
	
	

	Q1 (<232.8)
	133/2,724
	Reference
	Reference
	Reference
	Reference

	Q2 (232.8-294.6)
	91/2,703
	0.77 (0.58, 1.00)
	 0.80 (0.61, 1.05)
	0.83 (0.63, 1.09)
	0.83 (0.63, 1.09)

	Q3 (294.6-365.4)
	77/2,726
	0.63 (0.47, 0.84)
	 0.68 (0.51, 0.91)
	0.72 (0.54, 0.97)
	0.74 (0.55, 0.99)

	Q4 (>365.4)
	71/2,699
	0.68 (0.50, 0.91)
	 0.74 (0.55, 1.00)
	0.78 (0.58, 1.06)
	0.79 (0.59, 1.08)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
Model 1 was adjusted for demographic information (age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index and season of accelerometer wearing). 
Model 2 was additionally adjusted for lifestyle factors (smoking status, drinking status, diet, BMI). Model 3 was additionally adjusted for social support status (frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone). 
Model 4 was additionally adjusted for major health conditions (diabetes, cardiovascular disease, or cancer).
Table S13: The hazard ratios for mortality when substituting different duration of sedentary time with equivalent duration of sleep duration, MVPA and LPA using isotemporal substitution model after excluding participants who died within the first two years (N=10,852).
	
	Replacing sedentary time with equivalent intensity of other movement behaviors

	
	0.5 hours/day
HR (95% CI) a
	1 hour/day
HR (95% CI) a
	1.5 hours/day
HR (95% CI) a
	2 hours/day
HR (95% CI) a

	Sleep duration (≤8 hours/day)
	1.00 (0.98, 1.02)
	1.01 (0.97, 1.05)
	1.01 (0.95, 1.07)
	1.01 (0.93, 1.10)

	Sleep duration (>8 hours/day)
	1.00 (0.93, 1.06)
	0.99 (0.87, 1.13)
	0.99 (0.82, 1.20)
	0.99 (0.76, 1.28)

	MVPA
	0.90 (0.80, 1.01)
	0.81 (0.64, 1.02)
	0.73 (0.52, 1.03)
	0.66 (0.41, 1.05)

	LPA
	0.95 (0.92, 0.99)
	0.91 (0.84, 0.97)
	0.86 (0.78, 0.96)
	0.82 (0.71, 0.94)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, prevalence of diabetes, cardiovascular disease, or cancer and mutually adjusted for all other movement behaviors classes and total time in all movement behaviors classes.


Table S14: The hazard ratios for mortality when substituting different duration of sleep duration with equivalent duration of sedentary time, MVPA and LPA using isotemporal substitution model after excluding participants who died within the first two years (N=10,852).
	
	Replacing sleep duration with equivalent intensity of other activities

	
	0.5 hours/day
HR (95% CI) a
	1 hour/day
HR (95% CI) a
	1.5 hours/day
HR (95% CI) a
	2 hours/day
HR (95% CI) a

	Sleep duration (≤ 8 hours/day)
	
	
	
	

	Sedentary time
	1.02 (0.96, 1.07)
	1.03 (0.92, 1.15)
	1.05 (0.89, 1.24)
	1.07 (0.85, 1.33)

	MVPA
	0.92 (0.73, 1.15)
	0.85 (0.54, 1.33)
	0.78 (0.40, 1.53)
	0.72 (0.29, 1.77)

	LPA
	0.98 (0.91, 1.05)
	0.96 (0.84, 1.10)
	0.94 (0.76, 1.16)
	0.92 (0.70, 1.22)

	Sleep duration (>8 hours/day)
	
	
	
	

	Sedentary time
	1.02 (0.96, 1.08)
	1.04 (0.92, 1.18)
	1.06 (0.88, 1.28)
	1.08 (0.84, 1.39)

	MVPA
	0.98 (0.85, 1.13)
	0.97 (0.73, 1.28)
	0.95 (0.62, 1.44)
	0.93 (0.53, 1.63)

	LPA
	0.97 (0.91, 1.03)
	0.93 (0.82, 1.06)
	0.90 (0.74, 1.10)
	0.87 (0.67, 1.13)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, diabetes, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, prevalence of diabetes, cardiovascular disease, or cancer and mutually adjusted for all other movement behaviors classes and total time in all movement behaviors classes.


Table S15: Associations of accelerometer-derived movement behaviors with mortality among individuals with pre-existing depression in sample with imputed data (N=11,475).
	
	Cases/N
	Model 1
	Model 2
	Model 3
	Model 4

	
	
	HR (95%CI) 
	HR (95%CI) 
	HR (95%CI) 
	HR (95%CI) 

	Sleep duration (hours/day)
	
	
	
	
	

	<7
	29/427
	1.83 (1.19, 2.81)
	1.73 (1.13, 2.66)
	1.87 (1.22, 2.88)
	1.84 (1.19, 2.83)

	7-8
	77/2,098
	Reference
	Reference
	Reference
	Reference

	8-9
	161/4,019
	1.11 (0.84, 1.45)
	1.12 (0.86, 1.47)
	1.20 (0.92, 1.58)
	1.21 (0.92, 1.59)

	>9
	204/4,931
	1.09 (0.84, 1.41)
	1.09 (0.84, 1.42)
	1.15 (0.88, 1.50)
	1.17 (0.90, 1.53)

	Sedentary time (hours/day)
	
	
	
	
	

	Q1 (<8.2)
	77/2,931
	Reference
	Reference
	Reference
	Reference

	Q2 (8.2-9.5)
	104/2,971
	1.17 (0.87, 1.57)
	1.13 (0.84, 1.52)
	1.13 (0.84, 1.52)
	1.13 (0.84, 1.52)

	Q3 (9.5-10.7)
	117/2,794
	1.43 (1.07, 1.91)
	1.37 (1.02, 1.83)
	1.32 (0.99, 1.76)
	1.32 (0.98, 1.76)

	Q4 (>10.7)
	173/2,779
	2.02 (1.54, 2.65)
	1.84 (1.39, 2.43)
	1.64 (1.24, 2.18)
	1.60 (1.21, 2.13)

	MVPA (minutes/day)
	
	
	
	
	

	Q1 (<10.8)
	179/2,958
	Reference
	Reference
	Reference
	Reference

	Q2 (10.8-25.2)
	106/2,840
	0.65 (0.51, 0.82)
	0.69 (0.54, 0.89)
	0.74 (0.58, 0.95)
	0.75 (0.58, 0.96)

	Q3 (25.2-46.8)
	90/2,824
	0.57 (0.44, 0.74)
	0.63 (0.48, 0.82)
	0.70 (0.53, 0.91)
	0.70 (0.53, 0.91)

	Q4 (>46.8)
	96/2,853
	0.55 (0.43, 0.72)
	0.63 (0.48, 0.82)
	0.73 (0.55, 0.95)
	0.72 (0.55, 0.95)

	LPA (minutes/day)
	
	
	
	
	

	Q1 (<232.8)
	174/2,877
	Reference
	Reference
	Reference
	Reference

	Q2 (232.8-294.6)
	118/2,868
	0.75 (0.59, 0.95)
	0.79 (0.62, 1.00)
	0.80 (0.63, 1.02)
	0.81 (0.63, 1.02)

	Q3 (294.6-365.4)
	96/2,886
	0.60 (0.46, 0.77)
	0.64 (0.50, 0.83)
	0.68 (0.53, 0.88)
	0.69 (0.53, 0.90)

	Q4 (>365.4)
	83/2,844
	0.60 (0.46, 0.78)
	0.65 (0.49, 0.85)
	0.69 (0.53, 0.91)
	0.71 (0.54, 0.93)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
Model 1 was adjusted for demographic information (age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index and season of accelerometer wearing). 
Model 2 was additionally adjusted for lifestyle factors (smoking status, drinking status, diet, BMI). Model 3 was additionally adjusted for social support status (frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone). 
Model 4 was additionally adjusted for major health conditions (diabetes, cardiovascular disease, or cancer).
Table S16: The hazard ratios for mortality when substituting different duration of sedentary time with equivalent duration of sleep duration, MVPA and LPA using isotemporal substitution model in sample with imputed data (N=11,475).
	
	Replacing sedentary time with equivalent intensity of other movement behaviors

	
	0.5 hours/day
HR (95% CI) a
	1 hour/day
HR (95% CI) a
	1.5 hours/day
HR (95% CI) a
	2 hours/day
HR (95% CI) a

	Sleep duration (≤ 8 hours/day)
	1.00 (0.98, 1.01)
	0.99 (0.96, 1.03)
	0.99 (0.93, 1.04)
	0.98 (0.91, 1.05)

	Sleep duration (> 8 hours/day)
	0.98 (0.92, 1.03)
	0.96 (0.85, 1.07)
	0.94 (0.79, 1.11)
	0.91 (0.73, 1.15)

	MVPA
	0.95 (0.86, 1.06)
	0.91 (0.74, 1.12)
	0.87 (0.64, 1.19)
	0.83 (0.55, 1.26)

	LPA
	0.95 (0.92, 0.98)
	0.90 (0.84, 0.95)
	0.85 (0.77, 0.93)
	0.80 (0.71, 0.91)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, prevalence of diabetes, cardiovascular disease, or cancer and mutually adjusted for all other movement behaviors classes and total time in all movement behaviors classes.


Table S17: The hazard ratios for mortality when substituting different duration of sleep duration with equivalent duration of sedentary time, MVPA and LPA using isotemporal substitution model in sample with imputed data (N=11,475).
	
	Replacing sleep duration with equivalent intensity of other movement behaviors

	
	0.5 hours/day
HR (95% CI) a
	1 hour/day
HR (95% CI) a
	1.5 hours/day
HR (95% CI) a
	2 hours/day
HR (95% CI) a

	Sleep duration (≤8 hours/day)
	
	
	
	

	Sedentary time
	1.03 (0.98, 1.08)
	1.06 (0.96, 1.17)
	1.09 (0.94, 1.27)
	1.12 (0.92, 1.37)

	MVPA
	0.85 (0.68, 1.06)
	0.72 (0.47, 1.12)
	0.62 (0.32, 1.19)
	0.52 (0.22, 1.26)

	LPA
	0.98 (0.92, 1.04)
	0.96 (0.85, 1.08)
	0.94 (0.78, 1.13)
	0.92 (0.72, 1.18)

	Sleep duration (>8 hours/day)
	
	
	
	

	Sedentary time
	1.03 (0.98, 1.09)
	1.07 (0.95, 1.19)
	1.10 (0.93, 1.30)
	1.14 (0.91, 1.42)

	MVPA
	0.98 (0.87, 1.11)
	0.96 (0.75, 1.24)
	0.94 (0.65, 1.37)
	0.92 (0.56, 1.53)

	LPA
	0.96 (0.91, 1.02)
	0.93 (0.83, 1.04)
	0.89 (0.75, 1.06)
	0.86 (0.68, 1.09)


Abbreviations: HR, hazard ratio; CI, confidence interval; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, diabetes, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, prevalence of diabetes, cardiovascular disease, or cancer and mutually adjusted for all other movement behaviors classes and total time in all movement behaviors classes.


Table S18: Associations of accelerometer-derived movement behaviors with mortality among individuals with pre-existing depression by excluding participants with diabetes, CVD or cancer (N=4,565).
	
	Cases/N
	Model 1
	Model 2
	Model 3

	
	
	HR (95%CI) 
	HR (95%CI) 
	HR (95%CI) 

	Sleep duration (hours/day)
	
	
	
	

	<7
	4/155
	7.33 (1.63, 32.93)
	6.10 (1.34, 27.82)
	5.70 (1.22, 26.64)

	7-8
	3/836
	Reference
	Reference
	Reference

	8-9
	12/1,656
	2.12 (0.60, 7.53)
	1.95 (0.55, 6.95)
	1.98 (0.55, 7.16)

	>9
	13/1,918
	1.93 (0.55, 6.80)
	1.90 (0.54, 6.72)
	1.93 (0.54, 6.84)

	Sedentary time (hours/day)
	
	
	
	

	Q1 (<8.2)
	7/1,322
	Reference
	Reference
	Reference

	Q2 (8.2-9.5)
	6/1,182
	0.83 (0.28, 2.48) 
	0.82 (0.27, 2.44)
	0.81 (0.27, 2.43)

	Q3 (9.5-10.7)
	8/1,134
	1.25 (0.45, 3.48)
	1.21 (0.43, 3.37)
	1.27 (0.45, 3.56)

	Q4 (>10.7)
	11/927
	1.98 (0.76, 5.17)
	1.89 (0.71, 5.05)
	1.89 (0.70, 5.12)

	MVPA (minutes/day)
	
	
	
	

	Q1 (<10.8)
	8/894
	Reference
	Reference
	Reference

	Q2 (10.8-25.2)
	8/1,084
	0.75 (0.28, 2.05)
	0.80 (0.29, 2.23)
	0.78 (0.28, 2.18)

	Q3 (25.2-46.8)
	7/1,237
	0.55 (0.20, 1.56)
	0.64 (0.22, 1.90)
	0.58 (0.19, 1.73)

	Q4 (>46.8)
	9/1,350
	0.55 (0.20, 1.50)
	0.62 (0.22, 1.78)
	0.57 (0.20, 1.65)

	LPA (minutes/day)
	
	
	
	

	Q1 (<232.8)
	9/990
	Reference
	Reference
	Reference

	Q2 (232.8-294.6)
	11/1,147
	1.09 (0.45, 2.64)
	1.08 (0.44, 2.65)
	1.04 (0.42, 2.57)

	Q3 (294.6-365.4)
	5/1,194
	0.51 (0.17, 1.53)
	 0.53 (0.17, 1.62)
	0.50 (0.16, 1.56)

	Q4 (>365.4)
	7/1,234
	0.78 (0.28, 2.18)
	0.81 (0.29, 2.26)
	0.77 (0.27, 2.20)


Abbreviations: HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
Model 1 was adjusted for demographic information (age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index and season of accelerometer wearing). 
Model 2 was additionally adjusted for lifestyle factors (smoking status, drinking status, diet, BMI). Model 3 was adjusted for social support status (frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone).
Table S19: The hazard ratios for mortality when substituting different duration of sedentary time with equivalent duration of sleep duration, MVPA and LPA using isotemporal substitution model by excluding participants with diabetes, CVD or cancer (N=4,565).
	
	Replacing sedentary time with equivalent intensity of other movement behaviors

	
	0.5 hours/day
HR (95% CI) a
	1 hour/day
HR (95% CI) a
	1.5 hours/day
HR (95% CI) a
	2 hours/day
HR (95% CI) a

	Sleep duration (≤8 hours/day)
	0.99 (0.92, 1.07)
	0.99 (0.86, 1.15)
	0.98 (0.79, 1.23)
	0.98 (0.73, 1.31)

	Sleep duration (>8 hours/day)
	1.01 (0.81, 1.26)
	1.02 (0.66, 1.58)
	1.03 (0.53, 1.98)
	1.04 (0.43, 2.48)

	MVPA
	0.96 (0.70, 1.32)
	0.92 (0.49, 1.73)
	0.88 (0.34, 2.28)
	0.85 (0.24, 3.01)

	LPA
	0.91 (0.80, 1.04)
	0.83 (0.64, 1.07)
	0.76 (0.52, 1.11)
	0.69 (0.41, 1.15)


Abbreviations: HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, and mutually adjusted for all other movement behaviors classes and total time in all movement behaviors classes.


Table S20: The hazard ratios for mortality when substituting different duration of sleep duration with equivalent duration of sedentary time, MVPA and LPA using isotemporal substitution model by excluding participants with diabetes, CVD or cancer (N=4,565).
	
	Replacing sleep duration with equivalent intensity of other movement behaviors

	
	0.5 hours/day
HR (95% CI) a
	1 hour/day
HR (95% CI) a
	1.5 hours/day
HR (95% CI) a
	2 hours/day
HR (95% CI) a

	Sleep duration (≤8 hours/day)
	
	
	
	

	Sedentary time
	1.13 (0.92, 1.38)
	1.27 (0.85, 1.89)
	1.43 (0.78, 2.61)
	1.61 (0.72, 3.59)

	MVPA
	0.49 (0.16, 1.47)
	0.24 (0.03, 2.17)
	0.12 (0.00, 3.35)
	0.06 (0.00, 4.72)

	LPA
	1.00 (0.76, 1.32)
	1.01 (0.58, 1.74)
	1.01 (0.44, 2.31)
	1.01 (0.34, 3.04)

	Sleep duration (>8 hours/day)
	
	
	
	

	Sedentary time
	1.09 (0.87, 1.37)
	1.20 (0.76, 1.88)
	1.31 (0.67, 2.58)
	1.44 (0.58, 3.54)

	MVPA
	1.17 (0.81, 1.67)
	1.36 (0.66, 2.80)
	1.60 (0.54, 4.75)
	1.85 (0.44, 7.83)

	LPA
	0.99 (0.78, 1.27)
	0.99 (0.60, 1.62)
	0.99 (0.47, 2.07)
	0.98 (0.37, 2.63)


Abbreviations: HR, hazard ratio; CI, confidence interval; CVD, cardiovascular disease; MVPA, moderate-to-vigorous physical activity; LPA, light physical activity.
a Adjusted for age, sex, recruitment centers, ethnicity, employment status, educational attainment, Townsend deprivation index, season of accelerometer wearing, smoking status, drinking status, diet, BMI, diabetes, frequency of family/friend visit, leisure/social activity engagement, frequency of confiding in someone, and mutually adjusted for all other movement behaviors classes and total time in all movement behaviors classes.


Figure S1: Overview of this study.
[image: Graphical abstract_01]

Figure S2: Flowchart of participant selection.
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Figure S3: The distribution of movement behaviors.
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