SUPPLEMENTAL MATERIAL


Supplemental Table S1. Summary of PA exposure dose for the included studies

	Author, year, country
	PA exposure (dose* in MET h/wk)
	RRs (95%CI)

	Lee et al,2020, Korea
	Sedentary PA (0)
Insufficient PA (5)
Sufficient PA (17.5)
Health-enhancing PA (37.5)
	Reference
1.00(0.74–1.37)
1.34(0.91–1.97)
1.27(0.72–2.23)

	Choi et al, 2019, Korea
	<11.3 MET h/day (48.2)
11.3–19.4 MET h /day (106.61)
19.5–35.5 MET h /day (192.5)
≥35.6 MET h /day (235.2)
	Reference
0.78 (0.51–1.19)
0.58 (0.37–0.90)
0.88 (0.57–1.36)

	Jin et al, 2019, Korea
	None (0)
1-500 MET min/wk (4.1)
500-1000 MET min/wk(12.5)
≥1000 MET min/wk (25)
	Reference
0.94 (0.86–1.03)
0.88 (0.80–0.97
0.93 (0.85–1.03)

	Elliott et al, 2019, UK
	Men
0 MET-min/wk (0)
500 MET-min/wk (8.3)
1000 MET-min/wk(16.6)
1500 MET-min/wk (25)
2000 MET-min/wk (33.3)
2500 MET-min/wk (41.6)
5000 MET-min/wk (83.3)
Women
0 MET-min/wk (0)
500 MET-min/wk (8.3)
1000 MET-min/wk(16.6)
1500 MET-min/wk (25)
2000 MET-min/wk (33.3)
2500 MET-min/wk (41.6)
5000 MET-min/wk (83.3)
	
Reference
0.95 (0.91-1.0)
0.92(0.85-1.0)
0.90(0.82-1.0)
0.91(0.82-1.0)
0.91(0.82-1.0)
0.98(0.90-1.06)
0.94(0.88-1.0)
Reference
0.88(0.79-0.99)
0.85(0.74-0.98)
0.83(0.72-0.96)
0.82(0.72-0.94)
0.80(0.71-0.91)

	Albrecht et al,2018,USA
	Total PA
38.7 MET h/wk
74.7 MET h/wk
123.2 MET h/wk
Sports
0 MET h/wk
5.5 MET h/wk
19.8 MET h/wk
	Reference
1.08(0.91, 1.29)
1.05(0.87, 1.25)


Reference
1.02(0.85-1.23)
1.05(0.87-1.27)

	O’Neal et al,2020, USA
	0.7 min/day (0)
4.4 min/day (2.3)
13 min/day (5.3)
40 min/day (16.3)
	Ref
0.77 (0.58, 1.01)
0.72 (0.53, 0.98)
0.62 (0.44, 0.87)

	Mokhayeri et al, 2017, USA
	Man
Total PA
5-122 MET h/wk(63.5)
123-173 MET h/wk(148)
174-233 MET h/wk(203.5)
<234 MET h/wk(264)
Intentional PA
None (0)
1-14 MET h/wk (7.5)
15-29 MET h/wk (23)
≥30 MET h/wk (37.5)
Woman
Total PA
5-122 MET h/wk(63.5)
123-173 MET h/wk(148)
174-233 MET h/wk(203.5)
<234 MET h/wk(264)
Intentional PA
None (0)
1-14 MET h/wk (7.5)
15-29 MET h/wk (23)
≥30 MET h/wk (37.5)
	

Reference
0.77(0.38-1.54)
0.57(0.26-1.25)
0.59(0.29-1.28)

Reference
1.28 (0.59, 2.77)
1.02 (0.42, 2.44)
1.27(0.57, 2.83)



Reference
0.45(0.18-1.08)
0.33(0.10-1.11)
0.37(0.14-1.00)

Reference
0.69 (0.29, 1.65)
0.54 (0.18, 1.63)
0.53 (0.17, 1.66)

	Morseth et al, 2016, Norway
	Low activity (3)
Moderate activity (20)
High activity (22.5)
Vigorous activity (24)
	Reference
0.81 (0.68, 0.96)
0.94 (0.75, 1.19)
1.29 (0.73, 2.30)

	Skielboe et al, 2016, Denmark
	Low activity (0)
Moderate activity (9)
High activity (20)
Very high activity (40)
	0.92 (0.77, 1.09)
Reference
1.05 (0.92, 1.20)
1.16 (0.80, 1.67)

	Drca et al, 2015, Sweden
	<1 h/wk (4)
1 h/wk (8)
2-3 h/wk (20)
≥4 h/wk (36)
	Reference
0.89 (0.79, 1.00)
0.92 (0.82, 1.02)
0.85 (0.75, 0.95)

	Azarbal et al,
2014, USA
	No activity (0)
0-3 MET h/wk (1.5)
3-9 MET h/wk (6)
>9 MET h/wk (12)
	Reference
0.98 (0.91, 1.06)
0.94 (0.88, 1.01)
0.90 (0.85, 0.96)

	Drca et al,
2014, Sweden
	age 30
never (0)
<20 min/day (4.6)
20–40 min/day (10.5)
40-60 min/day (17.4)
>60 min/day (32.6)
	
Reference
1.08 (0.0.92,1.26)
0.98 (0.84, 1.15)
1.03 (0.88, 1.21)
1.08 (0.93, 1.27)

	Huxley et al, 2014, USA
	Poor (0)
Intermediate (5)
Ideal (5.6)
	Reference
0.95 (0.84, 1.07)
0.89 (0.80, 1.00)

	Thelle et al, 2013, Norway
	Women
Sedentary (0)
Moderate (20)
Intermediate (22.5)
Men
Sedentary (0)
Moderate (20)
Intermediate (22.5)
Intensive (24)
	
Reference
0.96 (0.71, 1.29)
0.87 (0.55, 1.38)

Reference
1.12 (0.88, 1.42)
1.36 (1.05, 1.77)
3.14 (2.17, 4.54)

	Everett et al, 2011, USA
	<2.0 MET h/wk (0.6)
2-5.9 MET h/wk (4)
5.9-12 MET h/wk (8)
12-23 MET h/wk (16.5)
≥23 MET h/wk (28.75)
	Reference
1.12 (0.92, 1.37)
1.01 (0.82, 1.24)
1.01 (0.82, 1.24)
1.00 (0.81, 1.25)

	Mozaffarianet et al, 2008, USA
	<35 kcal/wk (0.57)
35-404 kcal/wk (4.9)
405-885kcal/wk (13.2)
890-1838kcal/wk (27.9)
>1840kcal/wk (47)
	Reference
0.86 (0.71, 1.03)
0.75 (0.61, 0.90)
0.78 (0.65, 0.95)
0.64 (0.52, 0.79)


[bookmark: _GoBack]*Full details of MET/h dose assignment are in Table S3
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Supplemental Table S3. Summary of metabolic equivalent of task (MET) h/week assignment calculations for included studies
	Study, year,
	PA type
	Frequency
	Duration
	Intensity
	Assigned MET h/wk
	Additional information

	Mokhayeri et al, 2017
	Total PA and LTPA
	

	
	Woman
Total PA
5-122 MET h/wk
123-173 MET h/wk
174-233 MET h/wk
<234 MET h/wk
Intentional PA
0 MET h/wk
1-14 MET h/wk
15-29 MET h/wk
≥30 MET h/wk
Man
Total PA
5-122 MET h/wk
123-173 MET h/wk
174-233 MET h/wk
<234 MET h/wk
Intentional PA
0 MET h/wk
1-14 MET h/wk
15-29 MET h/wk
≥30 MET h/wk
	

63.5
148
203.5
264

0
7.5
23
37.5


63.5
148
203.5
264

0
7.5
23
37.5

	Morseth et al, 2016

	LTPA
	



	Low activity (reading, watching TV, or other sedentary activities) 
	



	
0



	


	
	
	
	Moderate activity (walking, cycling, or other forms of exercise at least 4h a week) (5 h/wk)
	MPA=4 MET
(3 marginal METs in sensitive analysis)
	20
(12)
	

	
	
	
	High activity (participation in recreational sports, heavy gardening, etc. at least 4h a week) (5 h/wk)

	MVPA=4.5 MET
(3.5 marginal METs in sensitive analysis)
	22.5
(17.5)
	

	
	
	several times a week (4 times)
	Vigorous activity (participation in hard training or sports competitions regularly several times a week)
(45 min/session) (30 min/session)

	VPA=8 MET
(7 marginal METs in sensitive analysis)
	42
(34.6)(28)
	

	Skielboe et al, 2016
	LTPA
	
	Entirely sedentary (reading, watching television or movies)
	


	0

	

	
	
	
	Light physical activity for 2-4 h/week (3 h/wk)
	LPA=3 MET
(2 marginal METs in sensitive analysis)
	9
(6)
	

	
	
	
	Light physical activity for more than 4 h/week (e.g. brisk walking, fast biking, heavy gardening) (5 h/wk)
	MPA=4 MET 
(3 marginal METs in sensitive analysis)
	20
(15)
	

	
	
	
	Highly vigorous physical activity for more than 4 h/wk (5 h/wk)
	VPA=8 MET
(7 marginal METs in sensitive analysis)
	40
(35)
	

	Drca et al, 2015




	LTPA




	
	Walking/bicycling (min/dya)
Almost never
	

	


0

	

	
	
	
	<20
	10
	7.5
	

	
	
	
	20–40
	30
	14
	

	
	
	
	>40
	50
	28
	

	Azarbal et al, 2014

	Total PA

	
	
	No activity
0-3 MET h/wk
3-9 MET h/wk
>9 MET h/wk
	0
1.5
6
12
	

	Drca et al, 2014
	LTPA



	
	walking/bicycling-min/day (mean age 60) (baseline)
Never (0 h/wk)
<20 min/day (1.1 h/wk)
20-40 min/day (3.5 h/wk)
40-60 min/day ((5.8 h/wk))
>60 min/day (8.1 h/wk)
	MPA=4 MET
(3 marginal METs in sensitive analysis)


	

0
4.6(3.3)
14(10.5)
23.3(17.4)
32.6(24.3)
	

	Huxley et al, 2014
	LTPA
	
	Poor (no moderate or vigorous)
	
	0
	


	
	
	
	Intermediate (1–149 min/wk moderate) (1.25 h/wk)

	MPA=4 MET
(3 marginal METs in sensitive analysis)

	5(3.75)

	

	
	
	
	Ideal (1–149 min/wk moderate + vigorous) (1.25 h/wk)
	MVPA=4.5 MET
(3.5 marginal METs in sensitive analysis)
	5.6(4.375)
	

	Thelle et al, 2013
	LTPA

	
	Sedentary (reading, watching TV, or other sedentary activity)

	
	0
	

	
	
	
	Moderate (walking, cycling, or other forms of exercise at least 4 h per week (5 h/wk)

	MPA=4 MET 
(3 marginal METs in sensitive analysis)

	20(15)
	

	
	
	
	Intermediate (participation in recreational sports, heavy gardening or similar activities for at least 4 h per week) (5 h/wk)

	MVPA = 4.5 MET (3.5 marginal METs in sensitive analysis)

	22.5(17.5)

	

	
	
	
	Intensive (Participation in hard training or sports competitions, regularly and several times per week)(45 minutes/times) (30 min/session)

	VPA=8 MET
(7 marginal METs in sensitive analysis)
	42(34.6)(28)
	

	Everett et al, 2011
	LTPA
	
	
	<2.0 MET h/wk
2-5.9 MET h/wk
5.9-12 MET h/wk
12-23 MET h/wk
≥24 MET h/wk
	1.6
4
8
16.5
28.75
	

	Mozaffarianet et.al, 2008
	LTPA
	
	

	<35 kcal/wk
(28 kcal/wk)
35–404 kcal/wk (219.5 kcal/wk)
405–885 kcal/wk (645 kcal/wk)
890–1838 kcal/wk (1364 kcal/wk)
>1840 kcal/wk (2300 kcal/wk)
	0.57

4.9

13.2

27.9

47
	transformation between kcal/week (Y) and MET-h/week (X) using the following formula: 
(4.5 [MET] * 2.5 [h])/550 [kcal] (for =X [MET∗h]/Y [kcal]

	Lee et al, 2019
	
	
	
	Sedentary PA (0)
Insufcient PA (0-600)
At least 600 MET-minutes/week"(600-1500)
1500-3000MET-min/week (1500-3000)
	0 
5
17.5
37.5
37.5

	

	Choi et al ,2018
	
	
	
	0-11.3 METs-h/day (5.6)
11.3–19.4 METs-h/day (15.3)
19.5–35.5 METs-h/day (27.5)
≥35.6 METs-h/day (43.6)
	48.23
106.6
192.5
192.5

235.2

	

	Elliott et al,2020
	
	
	
	0 MET-mins/wk
500 MET-mins/wk
1000 MET-mins/wk
1500 MET-mins/wk
2000 MET-mins/wk
2500 MET-mins/wk
5000 MET-mins/wk
	0
8.333333333
16.66666667
25
33.33333333
41.66666667
83.33333333
	

	Albrecht et al,2018
	
	
	
	
	Total PA
38.7
74.7
123.2
Sport related PA
0
5.5
19.8
	

	O’Neal,2020
	
	
	Q1-0.7 min/day
Q2-4.4 min/day
Q3-13 min/day
Q4-40 min/day
	MVPA=4.5 MET-h/week
(3.5 marginal METs in sensitive analysis)
	0(0)
2.3(1.79)
6.8(5.3)
21(16.3)
	



MET h/wk doses were assigned from descriptions identified within the individual studies.
wk: week; EE: energy expenditure (in kcal); MET: metabolic equivalent of task; MET unit accounting for the individual basal metabolic rate; PA: physical activity; LTPA: light physical activity; MPA: moderate physical activity; MVPA: moderate to vigorous physical activity; VPA: vigorous physical activity; Black font: Reported PA duration, frequency or intensity; Red: Assumed; Green: Calculated.


Supplemental Table S4. Quality assessment of the included studies
	Author
(Publication Year)
	Newcastle-Ottawa Scale

	
	Selection
	Comparability
	Outcome
	Total

	
	a
	b
	c
	d
	e
	f
	g
	h
	i
	

	Albrecht-2019
	1
	1
	1
	1
	1
	1
	1
	1
	1
	9

	Lee et al,2020
	1
	1
	1
	1
	1
	1
	1
	1
	0
	8

	Choi et al, 2019
	1
	1
	1
	1
	1
	1
	1
	1
	0
	8

	Jin et al, 2019
	1
	1
	1
	1
	1
	1
	1
	1
	1
	9

	Elliott et al, 2019
	1
	1
	1
	1
	1
	1
	1
	1
	1
	9

	O’Neal et al, 2018
	1
	1
	1
	1
	1
	1
	1
	1
	0
	8

	Mokhayeri-2017
	1
	1
	1
	1
	0
	1
	1
	1
	0
	7

	Morseth-2016
	1
	1
	1
	1
	1
	1
	1
	1
	1
	9

	Skielboe-2016
	1
	1
	1
	1
	1
	1
	1
	1
	1
	9

	Drca-2015
	0
	1
	1
	1
	1
	1
	1
	1
	1
	8

	Azarbal-2014
	0
	1
	1
	1
	1
	1
	1
	1
	0
	7

	Drca-2014
	0
	1
	1
	1
	1
	1
	1
	1
	0
	7

	Huxley-2014
	1
	1
	1
	1
	1
	1
	1
	1
	1
	9

	Thelle-2013
	1
	1
	1
	1
	1
	1
	1
	0
	0
	7

	Everett-2011
	0
	1
	1
	1
	1
	1
	1
	1
	1
	8

	Mozaffarian-2008
	  1
	1
	1
	1
	1
	1
	1
	1
	0
	8


a. Representativeness of the exposed cohort.  
b. Selection of the non-exposed cohort.   
c. Ascertainment of exposure.   
d. Demonstration that outcome of interest was not present at start of study.   
e. Comparability of cohorts on the basis of the design or analysis (adjusted for age).   
f. Comparability of cohorts on the basis of the design or analysis (adjusted for any other factor).   
g. Assessment of outcome.  
h. Was follow-up long enough for outcomes to occur. (>5 years).  
i. Adequacy of follow-up of cohorts.






Supplemental Table S5. Relative risks between PA and AF, from the nonlinear dose-response analysis (0-80 MET-h/week)

	Outcome
PA(MET-h/week)
	AF incidence

	PA
	RR (95% CI)

	0
	Ref

	1.5
	0.99 (0.99-1.00)

	2.7  
	0.98 (0.97-0.99)

	4.6
	0.97 (0.96-0.99)

	6  
	0.96 (0.94-0.98)

	8
	0.95 (0.93-0.98)

	10
	0.94 (0.91-0.97)

	14  
	0.93 (0.89-0.96)

	17.5
	0.92 (0.88-0. 94)

	20
	0.90 (0.87-0. 93)

	25
	0.90 (0.86-0. 93)

	30
	0.90 (0. 87-0. 93)

	40
	0.90 (0.87-0.93)

	83
	0.93 (0.90-0.97)

	P for nonlinear
	<0.0001


AF: atrial fibrillation; PA: physical activity


[image: ]
Supplemental Figure S1. Sensitivity analysis by changing intensity assumption between physical activity and AF (linear model or non-linear model)
(A and B. By pooling studies of studies which used low or sedentary physical activity (0-80 MET-h/week) as reference; C and D. By pooling studies of studies which used moderate physical activity (38-264 MET-h/week). (intensity assumption applied as LPA = 2 MMET, MPA = 3 MMET, MVPA = 3.5 MMET, and VPA = 7 MMET). Nonlinear model was fit by using restricted cubic spline. The bold and the dashed lines represent the estimated RR and 95% CI, respectively. AF: atrial fibrillation; MVPA: moderate to vigorous PA; LPA: light PA; VPA: vigorous PA. MPA: moderate PA
[image: ]
Supplemental Figure S2. Sensitivity analysis by changing assumption of 45 min to 30 min between physical activity (PA) and AF (linear model).
(A and B. By pooling studies of studies which used low or sedentary physical activity (0-80 MET-h/week) as reference; C and D. By pooling studies of studies which used moderate physical activity (38-263 MET-h/week) as reference). AF: atrial fibrillation; MVPA: moderate to vigorous PA; LPA: light PA; VPA: vigorous PA. MPA: moderate PA; Nonlinear model was fit by using restricted cubic spline. The bold and the dashed lines represent the estimated RR and 95% CI, respectively.
[image: ]
Supplemental Figure S3. physical activity and AF, by sex, exposure-effect analysis, per 5 MET-h/week increment.
AF: atrial fibrillation; PA: physical activity
[image: ]
Supplemental Figure S4. Physical activity and AF (non-linear) by age*
*By pooling studies of studies which reported physical activity range 0 from 80 MET-h/week, the pooling analysis that used moderate exercise as reference were not available due to the limited studies(N=3). Nonlinear model was fit by using restricted cubic spline.



[image: ]
Supplemental Figure S5. Publication analysis (highest versus lowest PA categories) of all included studies for PA. Begger’s test (A), Egger’s test (B), funnel plot(C). PA: physical activity
21
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