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[bookmark: _Hlk170485198]Table S1. Search strategy for each database. Date: 28th, June 2024. 
	MEDLINE (via Pubmed) 

		Search number
	Query
	Results

	5
	(#1) AND (#2) AND (#3) AND (#4)
	1,551

	4
	"observational study"[Publication Type] OR "observational studies as topic"[MeSH Terms] OR "observational study"[All Fields] OR ("cohort studies"[MeSH Terms] OR ("cohort"[All Fields] AND "studies"[All Fields]) OR "cohort studies"[All Fields] OR "cohort"[All Fields] OR "cohort s"[All Fields] OR "cohorte"[All Fields] OR "cohorts"[All Fields] OR "follow-up" [All Fields])
	3,724,859

	3
	"mortality"[MeSH Terms] OR "mortality"[All Fields] OR "mortalities"[All Fields] OR "mortality"[MeSH Subheading] OR "all-cause mortality"[All Fields] OR "cardiovascular mortality"[All Fields] OR ("death"[MeSH Terms] OR "death"[All Fields] OR "deaths"[All Fields])
	2,493,323

	2
	"exercise"[MeSH Major Topic] OR "physical activity"[All Fields] OR ("exercise"[MeSH Terms] OR "exercise"[All Fields] OR "exercises"[All Fields] OR "exercise therapy"[MeSH Terms] OR ("exercise"[All Fields] AND "therapy"[All Fields]) OR "exercise therapy"[All Fields] OR "exercise s"[All Fields] OR "exercised"[All Fields] OR "exerciser"[All Fields] OR "exercisers"[All Fields] OR "exercising"[All Fields])
	677,932

	1
	"obeses"[All Fields] OR "obesity"[MeSH Terms] OR "obesity"[All Fields] OR "obese"[All Fields] OR "obesities"[All Fields] OR "obesity s"[All Fields] OR ("obeses"[All Fields] OR "obesity"[MeSH Terms] OR "obesity"[All Fields] OR "obese"[All Fields] OR "obesities"[All Fields] OR "obesity s"[All Fields]) OR "excess body fat"[All Fields]
	481,983


1. 

	
EMBASE (via Scopus) 

		#
	Search Query
	Results

	5
	#1 AND #2 AND #3 AND #4
	1,823

	4
	TITLE-ABS-KEY ( ( cohort ) OR ( "observational study" ) )
	1,600,016

	3
	TITLE-ABS-KEY ( ( mortality  OR  "all-cause mortality"  OR  "cardiovascular mortality"  OR  death ) )
	3,196,048

	2
	TITLE-ABS-KEY ( ( exercise OR "physical activity" OR exercise ) )
	1,012,267

	1
	TITLE-ABS-KEY (( obese OR obesity OR "excess body fat"))
	667,217




	 
 Web Of Science (All databases) 

		#
	Search Query
	Results

	5
	#1 AND #2 AND #3 AND #4
	4446

	4
	TS=(cohort OR "observational study" )
	1,668,427

	3
	TS=(mortality or "all-cause mortality" or "cardiovascular mortality" or death) 
	4,197,333

	2
	TS=(Exercise or "physical activity") 
	1,369,254

	1
	TS=(obese or obesity or "excess body fat") 
	1,004,526


 

	SPORTdiscuss(via EBSCOhost) 

		Search number
	Query
	Results

	5
	(#1) AND (#2) AND (#3) AND (#4)
	884

	4
	AB ( cohort   OR  "observational study"  )
	29,698


	3
	TX (mortality or "all-cause mortality" or "cardiovascular mortality" or death)
	139,293


	2
	TX( Exercise or "physical activity")
	465,095


	1
	TX (obese or obesity or "excess body fat")
	82,460


1. 




[bookmark: _Hlk170485277]Table S2. Studies excluded after full text reading with the reason for exclusion. 
	ID
	Reference
	Eligibility
	Reason for exclusion

	1 
	 Leitzmann MF, Park Y, Blair A, et al. Physical activity recommendations and decreased risk of mortality. Arch Intern Med. 2007;167(22):2453-2460. doi:10.1001/archinte.167.22.2453 
	Excluded
	Non-data of interest according to BMI

	2 
	 Li X, Wu C, Lu J, et al. Cardiovascular risk factors in China: a nationwide population-based cohort study. Lancet Public Heal. 2020;5(12):e672-e681. doi:10.1016/S2468-2667(20)30191-2
	Excluded
	Non-data for outcome of interest

	3 
	Li X, Chen K, Hua W, et al. Association of the Obesity Paradox With Objective Physical Activity in Patients at High Risk of Sudden Cardiac Death. J Clin Endocrinol Metab. 2020;105(12). doi:10.1210/clinem/dgaa659
	Excluded
	Non-data of interest according to BMI

	4 
	 Liakopoulos V, Franzén S, Svensson A-M, et al. Changes in risk factors and their contribution to reduction of mortality risk following gastric bypass surgery among obese individuals with type 2 diabetes: A nationwide, matched, observational cohort study. BMJ Open Diabetes Res Care. 2017;5(1). doi:10.1136/bmjdrc-2016-000386
	Excluded
	Non-data of interest according to PA

	5 
	 Lidin M, Hellénius M-L, Rydell-Karlsson M, Ekblom-Bak E. Long-term effects on cardiovascular risk of a structured multidisciplinary lifestyle program in clinical practice. BMC Cardiovasc Disord. 2018;18(1). doi:10.1186/s12872-018-0792-6
	Excluded
	Non-data for outcome of interest

	6 
	 Lin W-Y, Tsai S-L, Albu JB, et al. Body mass index and all-cause mortality in a large Chinese cohort. C Can Med Assoc J = J l’Association medicale Can. 2011;183(6):E329-36. doi:10.1503/cmaj.101303
	Excluded
	Non-data of interest according to PA

	7 
	 Lin Y, Kikuchi S, Tamakoshi A, et al. Obesity, physical activity and the risk of pancreatic cancer in a large Japanese cohort. Int J cancer. 2007;120(12):2665-2671. doi:10.1002/ijc.22614
	Excluded
	Non-data of interest according to PA

	8 
	Lin Y-K, Wang C-C, Yen Y-F, et al. Association of body mass index with all-cause mortality in the elderly population of Taiwan: A prospective cohort study. Nutr Metab Cardiovasc Dis. 2021;31(1):110-118. doi:10.1016/j.numecd.2020.08.014
	Excluded
	Non-data of interest according to PA

	9 
	Linke SE, Strong DR, Myers MG, Edland SD, Hofstetter CR, Al-Delaimy WK. The relationships among physical activity, sedentary behaviour, obesity and quitting behaviours within a cohort of smokers in California. Public Health. 2016;141:232-240. doi:10.1016/j.puhe.2016.09.028
	Excluded
	Non-data for outcome of interest

	10 
	 Loprinzi PD, Frith E. Cardiometabolic healthy obesity paradigm and all-cause mortality risk. Eur J Intern Med. 2017;43:42-45. doi:10.1016/j.ejim.2017.05.013
	Excluded
	Non-data of interest according to PA

	11 
	 Malekshah AFT, Zaroudi M, Etemadi A, et al. The combined effects of healthy lifestyle behaviors on all-cause mortality: The Golestan cohort study. Arch Iran Med. 2016;19(11):752-761.
	Excluded
	Non-data of interest according to PA

	12 
	 Maliniak ML, Patel A V, McCullough ML, et al. Obesity, physical activity, and breast cancer survival among older breast cancer survivors in the Cancer Prevention Study-II Nutrition Cohort. Breast Cancer Res Treat. 2018;167(1):133-145. doi:10.1007/s10549-017-4470-7
	Excluded
	Non-data of interest according to BMI

	13 
	 McTiernan A. Weight, physical activity and breast cancer survival. Proc Nutr Soc. 2018;77(4):403-411. doi:10.1017/S0029665118000010
	Excluded
	Non-design

	14 
	 McTiernan A, Irwin M, VonGruenigen V. Weight, physical activity, diet, and prognosis in breast and gynecologic cancers. J Clin Oncol. 2010;28(26):4074-4080. doi:10.1200/JCO.2010.27.9752
	Excluded
	Non-design

	15 
	 Messetti Christofoletti AE, Goulardins GS, Orcioli-Silva D, et al. Factors associated to mortality in adults and elderly residents in the city of Rio Claro -- SP: a cohort study. / Fatores associados à mortalidade de adultos e idosos residentes no município de Rio Claro -- SP: um estudo de coorte. Brazilian J Kineanthropometry Hum Perform. 2018;20(3):258-268.
	Excluded
	Non-data of interest according to PA

	16 
	 Meyer HE, Søgaard AJ, Tverdal A, Selmer RM. Body mass index and mortality: the influence of physical activity and smoking. Med Sci Sports Exerc. 2002;34(7):1065-1070. doi:10.1097/00005768-200207000-00002
	Excluded
	Non-data of interest according to PA

	17 
	 Moholdt T, Lavie CJ, Nauman J. Interaction of Physical Activity and Body Mass Index on Mortality in Coronary Heart Disease: Data from the Nord-Trøndelag Health Study. Am J Med. 2017;130(8):949-957. doi:10.1016/j.amjmed.2017.01.043
	Excluded
	Non-data of interest according to PA

	18 
	Moore SC, Patel A V, Matthews CE, et al. Leisure time physical activity of moderate to vigorous intensity and mortality: a large pooled cohort analysis. PLoS Med. 2012;9(11):e1001335. doi:10.1371/journal.pmed.1001335
	Excluded
	Non-data of interest according to PA

	19 
	Navaneethan SD, Kirwan JP, Arrigain S, Schold JD. Adiposity measures, lean body mass, physical activity and mortality: NHANES 1999-2004. BMC Nephrol. 2014;15:108. doi:10.1186/1471-2369-15-108
	Excluded
	Non-data of interest according to PA

	20 
	Nunez C, Nair-Shalliker V, Egger S, Sitas F, Bauman A. Physical activity, obesity and sedentary behaviour and the risks of colon and rectal cancers in the 45 and up study. BMC Public Health. 2018;18(1):325. doi:10.1186/s12889-018-5225-z
	Excluded
	Non-data of interest according to PA

	21 
	Orsini N, Bellocco R, Bottai M, Pagano M, Michaelsson K, Wolk A. Combined effects of obesity and physical activity in predicting mortality among men. J Intern Med. 2008;264(5):442-451. doi:10.1111/j.1365-2796.2008.01985.x
	Excluded
	Non-data of interest according to BMI

	22 
	Abrahamson PE, Gammon MD, Lund MJ, et al. Recreational physical activity and survival among young women with breast cancer. Cancer. 2006;107(8):1777-1785. doi:10.1002/cncr.22201
	Excluded
	Non-population

	23 
	Abramowitz MK, Hall CB, Amodu A, Sharma D, Androga L, Hawkins M. Muscle mass, BMI, and mortality among adults in the United States: A population-based cohort study. PLoS One. 2018;13(4):e0194697. doi:10.1371/journal.pone.0194697
	Excluded
	Non-data of interest according to PA

	24 
	 Abudiab M, Aijaz B, Konecny T, et al. Use of functional aerobic capacity based on stress testing to predict outcomes in  normal, overweight, and obese patients. Mayo Clin Proc. 2013;88(12):1427-1434. doi:10.1016/j.mayocp.2013.10.013
	Excluded
	Non-data of interest according to PA

	25 
	Adams KF, Leitzmann MF, Ballard-Barbash R, et al. Body mass and weight change in adults in relation to mortality risk. Am J Epidemiol. 2014;179(2):135-144. doi:10.1093/aje/kwt254
	Excluded
	Non-data of interest according to PA

	26 
	Adams KF, Schatzkin A, Harris TB, et al. Overweight, obesity, and mortality in a large prospective cohort of persons 50 to 71  years old. N Engl J Med. 2006;355(8):763-778. doi:10.1056/NEJMoa055643
	Excluded
	Non-data of interest according to PA

	27 
	Ajani UA, Lotufo PA, Gaziano JM, et al. Body mass index and mortality among US male physicians. Ann Epidemiol. 2004;14(10):731-739. doi:10.1016/j.annepidem.2003.10.008
	Excluded
	Non-data of interest according to PA

	28 
	Alcazar J, Navarrete-Villanueva D, Mañas A, et al. “Fat but powerful” paradox: association of muscle power and adiposity markers with  all-cause mortality in older adults from the EXERNET multicentre study. Br J Sports Med. 2021;55(21):1204-1211. doi:10.1136/bjsports-2020-103720
	Excluded
	Non-data of interest according to PA

	29 
	Alexander D, Allardice GM, Moug SJ, Morrison DS. A retrospective cohort study of the influence of lifestyle factors on the survival  of patients undergoing surgery for colorectal cancer. Color Dis  Off J Assoc Coloproctology  Gt Britain Irel. 2017;19(6):544-550. doi:10.1111/codi.13594
	Excluded
	Non-data of interest according to PA

	30 
	Al-Shaar L, Li Y, Rimm EB, et al. Body Mass Index and Mortality Among Adults With Incident Myocardial Infarction. Am J Epidemiol. 2021;190(10):2019-2028. doi:10.1093/aje/kwab126
	Excluded
	Not available data

	31 
	Alvarez-Alvarez I, Zazpe I, Pérez de Rojas J, et al. Mediterranean diet, physical activity and their combined effect on all-cause  mortality: The Seguimiento Universidad de Navarra (SUN) cohort. Prev Med (Baltim). 2018;106:45-52. doi:10.1016/j.ypmed.2017.09.021
	Excluded
	Non-data of interest according to BMI

	32 
	Amberbir A, Banda V, Singano V, et al. Effect of cardio-metabolic risk factors on all-cause mortality among HIV patients on antiretroviral therapy in Malawi: A prospective cohort study. PLoS One. 2019;14(1). doi:10.1371/journal.pone.0210629
	Excluded
	Non-population

	33 
	Andersen SW, Shu X-OX-O, Gao Y-T, et al. Prospective cohort study of central adiposity and risk of death in middle aged and elderly Chinese. PLoS One. 2015;10(9):e0138429. doi:10.1371/journal.pone.0138429
	Excluded
	Non-data of interest according to BMI

	34 
	Arem H, Pfeiffer RM, Moore SC, Brinton LA, Matthews CE. Body mass index, physical activity, and television time in relation to mortality  risk among endometrial cancer survivors in the NIH-AARP Diet and Health Study cohort. Cancer Causes Control. 2016;27(11):1403-1409. doi:10.1007/s10552-016-0813-7
	Excluded
	Non-data of interest according to PA

	35 
	Arrieta A, Russell LB. Effects of Leisure and Non-Leisure Physical Activity on Mortality in US Adults over Two Decades. Ann Epidemiol. 2008;18(12):889-895. doi:10.1016/j.annepidem.2008.09.007
	Excluded
	Non-data of interest according to BMI

	36 
	Batsis JA, Mackenzie TA, Vasquez E, et al. Association of adiposity, telomere length and mortality: Data from the NHANES 1999-2002. Int J Obes. 2018;42(2):198-204. doi:10.1038/ijo.2017.202
	Excluded
	Non-data of interest according to PA

	37 
	Batty GD, Shipley MJ, Jarrett RJ, Breeze E, Marmot MG, Smith GD. Obesity and overweight in relation to organ-specific cancer mortality in London  (UK): findings from the original Whitehall study. Int J Obes (Lond). 2005;29(10):1267-1274. doi:10.1038/sj.ijo.0803020
	Excluded
	Non-data of interest according to PA

	38 
	Batty GD, Shipley MJ, Kivimaki M, Marmot M, Davey Smith G. Walking pace, leisure time physical activity, and resting heart rate in relation to  disease-specific mortality in London: 40 years follow-up of the original Whitehall study. An update of our work with professor Jerry N. Morris (1910-2009). Ann Epidemiol. 2010;20(9):661-669. doi:10.1016/j.annepidem.2010.03.014
	Excluded
	Non-data of interest according to BMI

	39 
	Bayán-Bravo A, Pérez-Tasigchana RF, López-García E, Rodríguez-Artalejo F, Guallar-Castillón P, Martínez-Gómez D. The association of major patterns of physical activity, sedentary behavior and sleeping with mortality in older adults. J Sports Sci. 2019;37(4):424-433.
	Excluded
	Non-data of interest according to BMI

	40 
	Beleigoli AM, Boersma E, de Diniz MFH, Lima-Costa MF, Ribeiro AL. Overweight and Class I Obesity Are Associated with Lower 10-Year Risk of Mortality in Brazilian Older Adults: The Bambuí Cohort Study of Ageing. PLoS One. 2012;7(12). doi:10.1371/journal.pone.0052111
	Excluded
	Non-data of interest according to PA

	41 
	Beleigoli AM, Diniz MDFH, Boersma E, Silva JL, Lima-Costa MF, Ribeiro AL. The Effects of Weight and Waist Change on the Risk of Long-Term Mortality in Older  Adults- The Bambuí (Brazil) Cohort Study of Aging. J Nutr Health Aging. 2017;21(8):861-866. doi:10.1007/s12603-016-0858-z
	Excluded
	Non-data of interest according to BMI

	42 
	Beleigoli AM, Ribeiro AL, Diniz MDFH, Lima-Costa MF, Boersma E. Comparing the value of BNP in predicting mortality among community-dwelling elderly with and without overweight/obesity: The Bambuí (Brazil) Cohort Study of Aging. Int J Cardiol. 2013;168(4):4364-4366. doi:10.1016/j.ijcard.2013.05.058
	Excluded
	Non-design

	43 
	Bell CL, LaCroix A, Masaki K, et al. Prestroke factors associated with poststroke mortality and recovery in older women  in the Women’s Health Initiative. J Am Geriatr Soc. 2013;61(8):1324-1330. doi:10.1111/jgs.12361
	Excluded
	Non-data of interest according to PA

	44 
	Bellocco R, Jia C, Ye W, Lagerros YT. Effects of physical activity, body mass index, waist-to-hip ratio and waist  circumference on total mortality risk in the Swedish National March Cohort. Eur J Epidemiol. 2010;25(11):777-788. doi:10.1007/s10654-010-9497-6
	Excluded
	Non-data of interest according to PA

	45 
	Berkman LF, Syme SL. Social networks, host resistance, and mortality: a nine-year follow-up study of  Alameda County residents. Am J Epidemiol. 1979;109(2):186-204. doi:10.1093/oxfordjournals.aje.a112674
	Excluded
	Non-data of interest according to PA

	46 
	Berrington de Gonzalez A, Hartge P, Cerhan JR, et al. Body-mass index and mortality among 1.46 million white adults. N Engl J Med. 2010;363(23):2211-2219. doi:10.1056/NEJMoa1000367
	Excluded
	Non-data of interest according to PA

	47 
	Bijani A, Cumming RG, Hosseini S-R, et al. Obesity paradox on the survival of elderly patients with diabetes: an AHAP-based  study. J Diabetes Metab Disord. 2018;17(1):45-51. doi:10.1007/s40200-018-0337-7
	Excluded
	Non-data of interest according to PA

	48 
	Björck L, Novak M, Schaufelberger M, Giang KW, Rosengren A. Body weight in midlife and long-term risk of developing heart failure-a 35-year  follow-up of the primary prevention study in Gothenburg, Sweden. BMC Cardiovasc Disord. 2015;15:19. doi:10.1186/s12872-015-0008-2
	Excluded
	Non-data for outcome of interest

	49 
	Bonaccio M, Di Castelnuovo A, Costanzo S, et al. Impact of combined healthy lifestyle factors on survival in an adult general  population and in high-risk groups: prospective results from the Moli-sani Study. J Intern Med. 2019;286(2):207-220. doi:10.1111/joim.12907
	Excluded
	Non-data of interest according to BMI

	50 
	Boyle T, Fritschi L, Platell C, Heyworth J. Lifestyle factors associated with survival after colorectal cancer diagnosis. Br J Cancer. 2013;109(3):814-822. doi:10.1038/bjc.2013.310
	Excluded
	Non-data of interest according to BMI

	51 
	Boyle T, Connors JM, Gascoyne RD, et al. Physical activity, obesity and survival in diffuse large B-cell and follicular  lymphoma cases. Br J Haematol. 2017;178(3):442-447. doi:10.1111/bjh.14702
	Excluded
	Non-data of interest according to BMI

	52 
	Buckner SL, Loenneke JP, Loprinzi PD. Lower extremity strength, systemic inflammation and all-cause mortality: Application  to the “fat but fit” paradigm using cross-sectional and longitudinal designs. Physiol Behav. 2015;149:199-202. doi:10.1016/j.physbeh.2015.06.012
	Excluded
	Non-design

	53 
	Byberg L, Melhus H, Gedeborg R, et al. Total mortality after changes in leisure time physical activity in 50 year old men:  35 year follow-up of population based cohort. Br J Sports Med. 2009;43(7):482.
	Excluded
	Non-data of interest according to BMI

	54 
	Cairns BJ, Balkwill A, Canoy D, Green J, Reeves GK, Beral V. Variations in vascular mortality trends, 2001-2010, among 1.3 million women with  different lifestyle risk factors for the disease. Eur J Prev Cardiol. 2015;22(12):1626-1634. doi:10.1177/2047487314563710
	Excluded
	Non-data of interest according to BMI

	55 
	Calling S, Hedblad B, Engström G, Berglund G, Janzon L. Effects of body fatness and physical activity on cardiovascular risk: risk  prediction using the bioelectrical impedance method. Scand J Public Health. 2006;34(6):568-575. doi:10.1080/14034940600595621
	Excluded
	Non-population

	56 
	 Cesari M, Pahor M, Lauretani F, et al. Skeletal muscle and mortality results from the InCHIANTI Study. J Gerontol A Biol Sci Med Sci. 2009;64(3):377-384. doi:10.1093/gerona/gln031
	Excluded
	Non-data of interest according to PA

	57 
	Chaikriangkrai K, Jhun H, Graviss E, Jyothula S. Overweight-mortality paradox and impact of six-minute walk distance in lung transplantation. Ann Thorac Med. 2015;10(3):169-175. doi:10.4103/1817-1737.160835
	Excluded
	Non-data of interest according to PA

	58 
	Chang S-H, Pollack LM, Colditz GA. Obesity, Mortality, and Life Years Lost Associated With Breast Cancer in Nonsmoking US Women, National Health Interview Survey, 1997-2000. Prev Chronic Dis. 2013;10. doi:10.5888/pcd10.130112
	Excluded
	Non-design

	59 
	Chasland LC, Knuiman MW, Divitini ML, et al. Higher circulating androgens and higher physical activity levels are associated with  less central adiposity and lower risk of cardiovascular death in older men. Clin Endocrinol (Oxf). 2019;90(2):375-383. doi:10.1111/cen.13905
	Excluded
	Non-population

	60 
	Chebet JJ, Thomson CA, Kohler LN, et al. Association of Diet Quality and Physical Activity on Obesity-Related Cancer Risk and  Mortality in Black Women: Results from the Women’s Health Initiative. Cancer Epidemiol biomarkers Prev  a Publ Am  Assoc Cancer Res cosponsored by Am Soc Prev Oncol. 2020;29(3):591-598. doi:10.1158/1055-9965.EPI-19-1063
	Excluded
	Non-data of interest according to BMI

	61 
	Chen Y, Wu F, Saito E, et al. Association between type 2 diabetes and risk of cancer mortality: a pooled analysis  of over 771,000 individuals in the Asia Cohort Consortium. Diabetologia. 2017;60(6):1022-1032. doi:10.1007/s00125-017-4229-z
	Excluded
	Non-population

	62 
	Chiuve SE, Fung TT, Rexrode KM, et al. Adherence to a low-risk, healthy lifestyle and risk of sudden cardiac death among women. JAMA - J Am Med Assoc. 2011;306(1):62-69. doi:10.1001/jama.2011.907
	Excluded
	Non-data of interest according to PA

	63 
	Chu D-M, Wahlqvist ML, Lee M-S, Chang H-Y. Central obesity predicts non-Hodgkin’s lymphoma mortality and overall obesity  predicts leukemia mortality in adult Taiwanese. J Am Coll Nutr. 2011;30(5):310-319. doi:10.1080/07315724.2011.10719974
	Excluded
	Non-data of interest according to BMI

	64 
	Church TS, Cheng YJ, Earnest CP, et al. Exercise capacity and body composition as predictors of mortality among men with  diabetes. Diabetes Care. 2004;27(1):83-88. doi:10.2337/diacare.27.1.83
	Excluded
	Non-data of interest according to PA

	65 
	Church TS, LaMonte MJ, Barlow CE, Blair SN. Cardiorespiratory fitness and body mass index as predictors of cardiovascular  disease mortality among men with diabetes. Arch Intern Med. 2005;165(18):2114-2120. doi:10.1001/archinte.165.18.2114
	Excluded
	Non-data of interest according to PA

	66 
	Clark AL, Fonarow GC, Horwich TB. Impact of cardiorespiratory fitness on the obesity paradox in patients with systolic  heart failure. Am J Cardiol. 2015;115(2):209-213. doi:10.1016/j.amjcard.2014.10.023
	Excluded
	Non-data of interest according to PA

	67 
	Clarke AE, Carson V, Chaput J-P, et al. Meeting Canadian 24-Hour Movement Guideline recommendations and risk of all-cause  mortality. Appl Physiol Nutr Metab = Physiol Appl Nutr  Metab. 2021;46(12):1487-1494. doi:10.1139/apnm-2021-0010
	Excluded
	Non-population

	68 
	Courneya KS, Segal RJ, McKenzie DC, et al. Effects of exercise during adjuvant chemotherapy on breast cancer outcomes. Med Sci Sports Exerc. 2014;46(9):1744-1751. doi:10.1249/MSS.0000000000000297
	Excluded
	Non-design

	69 
	Crespo CJ, Garcia-Palmieri MR, Smit E, et al. Physical activity and prostate cancer mortality in Puerto Rican men. J Phys Act Health. 2008;5(6):918-929. doi:10.1123/jpah.5.6.918
	Excluded
	Data in previous included

	70 
	Croci I, Coombes JS, Sandbakk SB, et al. Non-alcoholic fatty liver disease: prevalence and all-cause mortality according to sedentary behaviour and cardiorespiratory fitness. The HUNT Study. Prog Cardiovasc Dis. Published online 2019:#pagerange#. doi:10.1016/J.PCAD.2019.01.005
	Excluded
	Non-data of interest according to BMI

	71 
	Crump C, Sundquist J, Winkleby MA, Sundquist K. Interactive Effects of Aerobic Fitness, Strength, and Obesity on Mortality in Men. Am J Prev Med. 2017;52(3):353-361. doi:10.1016/j.amepre.2016.10.002
	Excluded
	Non-data of interest according to PA

	72 
	Danon-Hersch N, Fustinoni S, Bovet P, Spagnoli J, Santos-Eggimann B. Association between Adiposity and disability in the Lc65+ Cohort. J Nutr Health Aging. 2017;21(7):799-810. doi:10.1007/s12603-016-0813-z
	Excluded
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	Categories

	Balboa-Castillo T et al., 2011
	Insufficiently active (reference category): participants answering ‘I don’t exercise, my leisure time is spent almost completely in sedentary activities’.
Active: Occasional physical or sports activities, regular physical activity several times a month or physical training several times a week.

	Crespo et al., 2002
	Insufficiently active (reference category): participants in the quartile 1 after Framingham PA index (index of 27 or less).
Active: participants in quartiles 3-4 (index greater than or equal to 30).

	de Boer et al., 2021
	Active: Sports participation, as well as the other types of PA assessed from SQUASH questionnaire. Cycling and walking are only considered part of sport participation if they were done as a leisure-time sport discipline.
In this study, we assessed the associations between sport participation (any versus none).

	Ekelund et al., 2015
	Insufficiently active (reference category): inactive participants, 36 kJ/kg daily.
Active: participants from 46 kJ/kg daily to 51 kJ/kg daily.

	Min C et al., 2020
	Insufficiently active (reference category): other participants no included in active category.
Active: walking≥5 d/week for ≥30 min, moderate PA ≥5 d/week for ≥30 min or vigorous PA ≥3 d/week for ≥20 min referring to the IPAQ.

	Patel AV et al., 2010
	Insufficiently active (reference category): <17.5  METs/hour/week. This  lowest cutpoint corresponds with approximately the 10th percentile of activity level for the study population.
Active: 17.5 to <24; 24.5 to <31.5;31.5 to <42;42 to <52.5; 52.5 to <63; >=63 METs/hour/week.

	Sanchez-Lastra M et al., 2021
	Insufficiently active: Low physical activity (first quintile from the IPAQ-SF).
Active: Medium physical activity (quintile 2-3) and High physical activity (quintile 4-5)

	Wang A et al., 2016
	Insufficiently active: 0 to <100 (inactive)
Active: 500 to <1200 (medium), >1200 (high) METs/min/week.

	Willey JZ et al., 2015
	Insufficiently active (reference): no active. 
Active: Third and fourth quartile of MET-score.
PA was measure with an in-person questionnaire adapted from the National Health Interview Survey of the National Center for Health Statistics of leisure time physical activity (MET-score).


Table S3. Definitions of physical activity categories (Insufficiently active and active) from original studies.



Figure S1. Forest plot on the effect of physical activity in mortality in adults with overweight.
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Table S4. The Risk of Bias In Non-randomized Studies – of Exposures (ROBINS-E) assessment tool (for follow-up studies)
	Domains
	Balboa-Castillo T et al., 2011
	Crespo et al., 2002
	de Boer et al., 2021
	Ekelund et al., 2015
	Min C et al., 2020
	Patel AV et al., 2010
	
Sanchez-Lastra M et al., 2021

	Wang A et al., 2016
	Willey JZ et al., 2015

	1.Risk of bias due to confounding
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Some concerns
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias

	2.Risk of bias arising from measurement of the exposure
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias

	3.Risk of bias in selection of participants into the study (or into the analysis)
	Low Risk of Bias
	Some concerns
	Low Risk of bias
	Low Risk of Bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias

	4.Risk of bias due to post-exposure interventions
	Los Risk of Bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias

	5.Risk of bias due to missing data
	Low Risk of Bias
	Low Risk of bias
	Some concerns
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Some concerns
	Low Risk of bias
	Low Risk of bias

	6.Risk of bias arising from measurement of the outcome
	Low Risk of Bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias

	7.Risk of bias in selection of the reported result
	Low Risk of Bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Low Risk of bias
	Some concerns

	Overall risk of bias
	Low Risk of Bias
	Some concerns
	Some concerns
	Some concerns
	Low Risk of Bias
	Low Risk of Bias
	Some concerns
	Low Risk of Bias
	Some concerns



Judgement Interpretation 
Low risk of bias* there is little or no concern about bias with regard to this domain.
Some concerns there is some concern about bias with regard to this domain, although it is not clear that there is an important risk of bias. 
High risk of bias the study has some important problems in this domain: characteristics of the study give rise to a high risk of bias. 
Very high risk of bias the study is very problematic in this domain: characteristics of the study give rise to a very high risk of bias.


[bookmark: _Hlk170141889]Table S5. GRADE summary of findings.
	Certainty assessment
	№ of patients
	Effect
	Certainty

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Physical activity (moderate-to-high)
	sedentary
	Relative
(95% CI)
	

	8
	non-randomised studiesa
	seriousb
	seriousc
	seriousd
	seriousc
	publication bias strongly suspected
strong association
all plausible residual confounding would reduce the demonstrated effect
dose response gradiente
	84328 participants
	59873 participants
	HR 0.79
(0.74 to 0.84)
[All-cause mortality]

	⨁
Very Low


CI: confidence interval; HR: hazard Ratio
Explanations
a. Prospective cohort studies which means starting from a low level of certainty
b. Failure to adequately control for confounding in observational studies.
c. High heterogeneity as including participants with BMI>30 and differences in physical activity exposures.
d. Most studies were assessed as moderate indirectness, mainly because some studies were not aimed at determining the main effect of physical activity in the specific subgroup of people with obesity.
e. Egger test showed a coefficient of 0.86 (p=0.078).





Table S6. Sensitivity analysis for all-cause mortality (n=8).
	Study omitted
	Hazard Ratio (95% Confidence Interval)

	Balboa-Castillo T et al., 2011
	0.81 (0.76 to 0.85)

	Crespo et al., 2002
	0.80 (0.76 to 0.84)

	de Boer et al., 2021
	0.78 (0.73 to 0.84)

	Ekelund et al., 2015
	0.78 (0.71 to 0.85)

	Min C et al., 2020
	0.79 (0.74 to 0.85)

	Patel et al., 2010
	0.77 (0.71 to 0.83)

	Sanchez-Lastra M et al., 2021
	0.78 (0.72 to 0.84)

	Willey JZ et al., 2015
	0.79 (0.73 to 0.85)

























Table S7. Meta-regression models and publication bias for all-cause mortality (n=8).
	Meta-regressions
	
	
	

	by follow-up
	Coef
	SE
	p

	[bookmark: _Hlk170142800]
	12
	0.009
	0.23

	
	
	
	

	by total sample size
	Coef
	SE
	p

	
	1.60
	1.27
	0.25

	
	
	
	

	by physical activity sample
	Coef
	SE
	p

	
	4.23
	2.08
	0.11

	
	
	
	

	by sedentary sample
	Coef
	SE
	p

	
	3.38
	3.00
	0.32

	
	
	
	

	Publication bias
	Coef
	SE
	p

	
	0.86
	0.03
	0.078
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