Table S1. Baseline Characteristics of MBS and No-MBS according to CircS Status Among Participants with Proteomics Data in QBB (n = 148)1
	Characteristics
	Participants with CircS

	
	No-MBS 
(n= 23)
	MBS
 (n= 6)
	Total 
(n =29)
	p-Value

	Current age (years)
	43 (10)
	51 (13)
	45 (11)
	0.11

	Sex
	
	
	
	0.2

	Male
	13 (57 %)
	1 (17 %)
	14 (48%)
	

	Female
	10 (43 %)
	5 (83 %)
	15 (52%)
	

	Education 
	
	
	
	>0.9

	Low 
	3 (13 %)
	0 (0%)
	3 (11 %)
	

	Medium 
	0 (0%)
	0 (0%)
	0 (0%)
	

	High
	20 (87 %)
	5 (100 %)
	25 (89 %)
	

	Smoking status
	
	
	
	0.6

	Non-smoker
	16 (70 %)
	5 (83 %)
	21 (72 %)
	

	Current Smoker
	5 (22 %)
	0 (0%)
	5 (17 %)
	

	Ex-smoker
	2 (8.7 %)
	1 (17 %)
	3 (10 %)
	

	Physical activity levels (METs minutes/week)
	
	
	
	0.5

	Low (<600 MET/week)
	21 (91 %)
	5 (83%)
	26 (90 %)
	

	Moderate (600-1200 MET/week)
	2 (8.7 %)
	 1 (17 %)
	3 (10 %)
	

	High (>=1200 MET/week)
	0 (0%)
	0 (0%)
	0 (0 %)
	

	Western Pattern 
	-0.16 (0.74)
	0.08 (1.41)
	-0.11 (0.89)
	>0.9

	Prudent pattern
	0.17 (1.01)

	-0.19 (0.48)

	0.10 (0.93)
	0.4

	Reduced HDL-C
	17 (74 %)
	6 (100%)
	23 (79%)
	0.3

	Elevated blood pressure
	18 (78 %)
	2 (33 %)
	20 (69%)
	0.056

	Elevated triglycerides
	18 (78 %)
	4 (67 %)
	22 (76%)
	0.6

	Elevated blood glucose
	8 (35 %)
	3 (50%)
	11 (38%)
	0.6

	Central Obesity 
	21 (91 %)
	3 (50%)
	24 (83%)
	0.046

	Short sleep duration
	16 (70 %)
	6 (100%)
	22 (76%)
	0.3

	Depression symptoms
	8 (35 %)
	3 (50 %)
	11 (38%)
	0.6

	Metabolic Syndrome
	19 (83%)
	5 (83%)
	24 (83%)
	>0.9

	
	Participants with No-CircS
	

	
	No-MBS
 (n=66)
(n= 23)
	MBS
 (n= 53)
	Total 
(n =119)
	p-Value

	Current age (years)
	37 (8)
	37 (9)
	37 (9)
	>0.9

	Sex
	
	
	
	0.3

	Male
	25 (38 %)
	25 (47 %)
	50 (42%)
	

	Female
	41 (62 %)
	28 (53 %)
	69 (58%)
	

	Education 
	
	
	
	>0.9

	Low 
	5 (7.6 %)
	4 (7.5%)
	9 (7.6 %)
	

	Medium 
	0 (0%)
	0 (0%)
	0 (0%)
	

	High
	61 (92 %)
	49 (92 %)
	110 (92 %)
	

	Smoking status
	
	
	
	0.070

	Non-smoker
	48 (73 %)
	31 (58 %)
	79 (66 %)
	

	Current Smoker
	6 (9.1 %)
	13 (25%)
	19 (16 %)
	

	Ex-smoker
	12 (18%)
	9 (17 %)
	21 (18 %)
	

	Physical activity levels (METs minutes/week)
	
	
	
	0.15

	Low (<600 MET/week)
	57 (86 %)
	40 (75 %)
	97 (82 %)
	

	Moderate (600-1200 MET/week)
	9 (14 %)
	 11 (21 %)
	20 (17 %)
	

	High (>=1200 MET/week)
	0 (0%)
	2 (3.8%)
	2 (1.7%)
	

	Western Pattern 
	-0.12 (0.57)
	-0.13 (0.82)
	-0.13 (0.69)
	0.4

	Prudent pattern
	-0.26 (0.81)

	0.00 (0.99)

	-0.15 (0.90)
	0.2

	Reduced HDL-C
	23 (35 %)
	13 (25%)
	36 (30%)
	0.2

	Elevated blood pressure
	6 (9.1 %)
	5 (9.4 %)
	11 (9.2%)
	>0.9

	Elevated triglycerides
	7 (11 %)
	7 (13 %)
	14 (12%)
	0.7

	Elevated blood glucose
	6 (9.1 %)
	3 (5.7 %)
	9 (7.6%)
	0.7

	Central Obesity 
	34 (52%)
	13 (25 %)
	47 (39 %)
	0.003

	Short sleep duration
	36 (55 %)
	31 (58 %)
	67 (56%)
	0.7

	Depression symptoms
	17 (26 %)
	7 (13 %)
	24 (20%)
	0.090

	Metabolic Syndrome
	4 (6.1 %)
	4 (7.5%)
	8 (6.7%)
	>0.9


Data presented are Mean (SD) for continuous measures and n (%) for categorical measures. P-values are based on Wilcoxon rank sum test for continuous measures and Pearson’s Chi-squared test for categorical measures. P-value <0.05 is set as significant. Abbreviations: MBS, Metabolic Bariatric Surgery; CircS, Circadian Syndrome; HDL-C, high-density lipoprotein-cholesterol; METs, Metabolic equivalent of tasks. 1 n=1 had missing data on circadian syndrome and was excluded.


Table S2. Baseline Characteristics of MBS and No-MBS According to CircS Status among Participants with Metabolomics Data in QBB (n = 211)1
	Characteristics
	Participants with CircS

	
	No-MBS 
(n= 63)
	MBS
 (n= 6)
	Total 
(n =69)
	p-Value

	Current age (years)
	50 (10)
	51 (13)
	50 (10)
	0.5

	Sex
	
	
	
	0.089

	Male
	36 (57 %)
	1 (17 %)
	37 (54%)
	

	Female
	27 (43 %)
	5 (83 %)
	32 (46%)
	

	Education 
	
	
	
	0.2

	Low 
	23 (37 %)
	0 (0%)
	23 (34 %)
	

	Medium 
	8 (13 %)
	0 (0%)
	8 (12 %)
	

	High
	32 (51 %)
	5 (100 %)
	37 (54 %)
	

	Smoking status
	
	
	
	0.8

	Non-smoker
	42 (67 %)
	5 (83 %)
	47 (68 %)
	

	Current Smoker
	10 (16 %)
	0 (0%)
	10 (14 %)
	

	Ex-smoker
	11 (17 %)
	1 (17 %)
	12 (17 %)
	

	Physical activity levels (METs minutes/week)
	
	
	
	>0.9

	Low (<600 MET/week)
	51 (81 %)
	5 (83%)
	56 (81 %)
	

	Moderate (600-1200 MET/week)
	10 (16 %)
	 1 (17 %)
	11 (16 %)
	

	High (>=1200 MET/week)
	2 (3.2 %)
	0 (0%)
	2 (2.9 %)
	

	Western Pattern 
	-0.35 (0.74)
	0.08 (1.41)
	-0.31 (0.81)
	0.6

	Prudent pattern
	0.11 (0.75)

	-0.19 (0.48)

	0.08 (0.73)
	0.3

	Reduced HDL-C
	52 (83 %)
	6 (100%)
	58 (84%)
	0.6

	Elevated blood pressure
	44 (70 %)
	2 (33 %)
	46 (67%)
	0.090

	Elevated triglycerides
	50 (79 %)
	4 (67 %)
	54 (78%)
	0.6

	Elevated blood glucose
	46 (73 %)
	3 (50%)
	49 (71%)
	0.3

	Central Obesity 
	50 (79 %)
	3 (50%)
	53 (77%)
	0.13

	Short sleep duration
	50 (7%)
	6 (100%)
	56 (81%)
	0.6

	Depression symptoms
	12 (19 %)
	3 (50 %)
	15 (22 %)
	0.11

	Metabolic Syndrome
	57 (90 %)
	5 (83%)
	62 (90%)
	0.5

	
	Participants with No-CircS
	

	
	No-MBS
 (n=86)
(n= 23)
	MBS
 (n= 56)
	Total 
(n =142)
	p-Value

	Current age (years)
	40 (10)
	37 (9)
	39 (10)
	0.2

	Sex
	
	
	
	0.8

	Male
	46 (53 %)
	29 (52 %)
	75 (53%)
	

	Female
	40 (47 %)
	27 (48 %)
	67 (47 %)
	

	Education 
	
	
	
	0.2

	Low 
	15 (17%)
	5 (8.9 %)
	20 (14%)
	

	Medium 
	2 (2.3%)
	0 (0%)
	2 (1.4 %)
	

	High
	69 (80 %)
	51 (91%)
	120 (85 %)
	

	Smoking status
	
	
	
	0.071

	Non-smoker
	61 (71%)
	33 (59 %)
	94(66 %)
	

	Current Smoker
	9 (10 %)
	14 (25%)
	23 (16 %)
	

	Ex-smoker
	16 (19 %)
	9 (16 %)
	25 (18 %)
	

	Physical activity levels (METs minutes/week)
	
	
	
	0.5

	Low (<600 MET/week)
	69 (80 %)
	42 (75 %)
	111 (78 %)
	

	Moderate (600-1200 MET/week)
	15 (17 %)
	 11 (20 %)
	26 (18 %)
	

	High (>=1200 MET/week)
	2 (2.3 %)
	3 (5.4 %)
	5 (3.5 %)
	

	Western Pattern 
	-0.15 (0.67)
	-0.11 (0.83)
	-0.13 (0.74)
	0.9

	Prudent pattern
	-0.11 (0.88)

	0.01 (0.97)

	-0.06 (0.91)
	0.7

	Reduced HDL-C
	30 (35 %)
	13 (23 %)
	43 (30%)
	0.14

	Elevated blood pressure
	11 (13 %)
	6 (11 %)
	17 (12%)
	0.7

	Elevated triglycerides
	12 (14 %)
	7 (13 %)
	19 (13%)
	0.8

	Elevated blood glucose
	23 (27 %)
	4 (7.1 %)
	27 (19%)
	0.004

	Central Obesity 
	40 (47 %)
	15 (27 %)
	55 (39 %)
	0.018

	Short sleep duration
	45 (52 %)
	33 (59 %)
	78 (55%)
	0.4

	Depression symptoms
	17 (20 %)
	8 (14 %)
	25 (18 %)
	0.4

	Metabolic Syndrome
	10 (12 %)
	5 (8.9%)
	15 (11 %)
	0.6


Data presented are Mean (SD) for continuous measures and n (%) for categorical measures. P-values are based on Wilcoxon rank sum test for continuous measures and Pearson’s Chi-squared test for categorical measures. P-value <0.05 is set as significant. Abbreviations: MBS, Metabolic Bariatric Surgery; CircS, Circadian Syndrome; HDL-C, high-density lipoprotein-cholesterol; METs, Metabolic equivalent of tasks. 1 n=5 had missing data on circadian syndrome and was excluded.
