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            Abstract
Obesity is associated with increased morbidity and mortality. Intentional weight loss results in improvement of cardiovascular risk factors, but most observational studies suggest that weight reduction is associated with increased overall and cardiovascular mortality. No prospective intervention studies on mortality have earlier been reported in obese subjects. The prospective, controlled Swedish Obese Subjects Study enrolled obese subjects who either underwent bariatric surgery (n=2010) or were allocated to a contemporaneously matched, conventionally treated obese control group (n=2037). This review sums up effects on morbidity and mortality over an average of 10 years. The mean weight change of the control group was less than ±2% over up to 15 years of weight recording. Maximum weight losses in the surgical subgroups were observed after 1–2 years. After 10 years, the weight losses from baseline were stabilized at 25, 16 and 14%, respectively. Bariatric surgery improved all traditional cardiovascular risk states except hypercholesterolemia over 10 years. There were 129 deaths in the control group compared with 101 in the surgery group. The unadjusted overall mortality was reduced by 23.7% (P=0.0419) in the surgery group (relative to controls), whereas the gender-, age- and risk factor-adjusted mortality reduction was 30.7% (P=0.0102). The most common causes of death were myocardial infarction (controls n=25, surgery n=13) and cancer (47/29). Bariatric surgery for severe obesity is associated with long-term weight loss, improved risk factors and decreased overall mortality.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$259.00 per year
only $21.58 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1[image: ]


Figure 2[image: ]


Figure 3[image: ]


Figure 4[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Weight-loss thresholds after bariatric surgery and cardiovascular outcomes: more is better
                                        
                                    

                                    
                                        Article
                                        
                                         18 October 2021
                                    

                                

                                Amanda Jiménez, Adriana Pané, … Josep Vidal

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The DECON pilot project investigates predictive markers for successful bariatric surgery
                                        
                                    

                                    
                                        Article
                                         Open access
                                         17 August 2023
                                    

                                

                                Gabriel Seifert, Luca Fagnocchi, … J. Andrew Pospisilik

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Study on weight loss outcomes after bariatric surgery to determine a metric least influenced by preoperative BMI
                                        
                                    

                                    
                                        Article
                                        
                                         21 July 2023
                                    

                                

                                Siok Siong Ching, Phong Ching Lee, … June Lee

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Freedman DM, Ron E, Ballard-Barbash R, Doody MM, Linet MS . Body mass index and all-cause mortality in a nationwide US cohort. Int J Obes (London) 2006; 30: 822–829.
Article 
    CAS 
    
                    Google Scholar 
                

	van Dam RM, Willett WC, Manson JE, Hu FB . The relationship between overweight in adolescence and premature death in women. Ann Intern Med 2006; 145: 91–97.
Article 
    
                    Google Scholar 
                

	Price GM, Uauy R, Breeze E, Bulpitt CJ, Fletcher AE . Weight, shape, and mortality risk in older persons: elevated waist-hip ratio, not high body mass index, is associated with a greater risk of death. Am J Clin Nutr 2006; 84: 449–460.
Article 
    CAS 
    
                    Google Scholar 
                

	Jee SH, Sull JW, Park J, Lee SY, Ohrr H, Guallar E et al. Body-mass index and mortality in Korean men and women. N Engl J Med 2006; 355: 779–787.
Article 
    CAS 
    
                    Google Scholar 
                

	Adams KF, Schatzkin A, Harris TB, Kipnis V, Mouw T, Ballard-Barbash R et al. Overweight, obesity, and mortality in a large prospective cohort of persons 50 to 71 years old. N Engl J Med 2006; 355: 763–778.
Article 
    CAS 
    
                    Google Scholar 
                

	Yan LL, Daviglus ML, Liu K, Stamler J, Wang R, Pirzada A et al. Midlife body mass index and hospitalization and mortality in older age. JAMA 2006; 295: 190–198.
Article 
    CAS 
    
                    Google Scholar 
                

	Sjöström L . Mortality of severely obese subjects. Am J Clin Nutr 1992; 55 (Suppl): 516S–523S.
Article 
    
                    Google Scholar 
                

	Sjöström L, Lindroos AK, Peltonen M, Torgerson J, Bouchard C, Carlsson B et al. Lifestyle, diabetes, and cardiovascular risk factors 10 years after bariatric surgery. N Engl J Med 2004; 351: 2683–2693.
Article 
    
                    Google Scholar 
                

	MacDonald Jr KG, Long SD, Swanson MS, Brown BM, Morris P, Dohm GL et al. The gastric bypass operation reduces the progression and mortality of non-insulin-dependent diabetes mellitus. J Gastrointest Surg 1997; 1: 213–220.
Article 
    
                    Google Scholar 
                

	Flum DR, Dellinger EP . Impact of gastric bypass operation on survival: a population-based analysis. J Am Coll Surg 2004; 199: 543–551.
Article 
    
                    Google Scholar 
                

	Christou NV, Sampalis JS, Liberman M, Look D, Auger S, McLean AP et al. Surgery decreases long-term mortality, morbidity, and health care use in morbidly obese patients. Ann Surg 2004; 240: 416–423.
Article 
    
                    Google Scholar 
                

	Adams TD, Gress RE, Smith SC, Halverson RC, Simper SC, Rosamond WD et al. Long-term mortality following gastric bypass surgery. N Engl J Med 2007; 356: 753–761.
Article 
    
                    Google Scholar 
                

	Higgins M, D’Agostino R, Kannel W, Cobb J, Pinsky J . Benefits and adverse effects of weight loss. Observations from the Framingham study. Ann Intern Med 1993; 119: 758–763.
Article 
    CAS 
    
                    Google Scholar 
                

	Cornoni-Huntley JC, Harris TB, Everett DF, Albanes D, Micozzi MS, Miles TP et al. An overview of body weight of older persons, including the impact on mortality. The National Health and Nutrition Examination Survey I—Epidemiologic Follow-up Study. J Clin Epidemiol 1991; 44: 743–753.
Article 
    CAS 
    
                    Google Scholar 
                

	Pamuk ER, Williamson DF, Madans J, Serdula MK, Kleinman JC, Byers T . Weight loss and mortality in a national cohort of adults, 1971–1987. Am J Epidemiol 1992; 136: 686–697.
Article 
    CAS 
    
                    Google Scholar 
                

	Pamuk ER, Williamson DF, Serdula MK, Madans J, Byers TE . Weight loss and subsequent death in a cohort of US adults. Ann Intern Med 1993; 119: 744–748.
Article 
    CAS 
    
                    Google Scholar 
                

	Sjöström L, Larsson B, Backman L, Bengtsson C, Bouchard C, Dahlgren S et al. Swedish obese subjects (SOS). Recruitment for an intervention study and a selected description of the obese state. Int J Obes Relat Metab Disord 1992; 16: 465–479.

                    Google Scholar 
                

	Sjöström L, Narbro K, Sjöström CD, Karason K, Larsson B, Wedel H et al. Effects of bariatric surgery on mortality in Swedish Obese Subjects. N Engl J Med 2007; 357: 741–752.
Article 
    
                    Google Scholar 
                

	Sjöström L . Surgical intervention as a strategy for treatment of obesity. Endocrine 2000; 13: 213–230.
Article 
    
                    Google Scholar 
                

	Larsson I, Lindroos AK, Peltonen M, Sjöström L . Potassium per kilogram fat-free mass and total body potassium: predictions from sex, age, and anthropometry. Am J Physiol Endocrinol Metab 2003; 284: E416–E423.
Article 
    CAS 
    
                    Google Scholar 
                

	Larsson I, Berteus Forslund H, Lindroos AK, Lissner L, Näslund I, Peltonen M et al. Body composition in the SOS (Swedish Obese Subjects) reference study. Int J Obes Relat Metab Disord 2004; 28: 1317–1324.
Article 
    CAS 
    
                    Google Scholar 
                

	Larsson I, Henning B, Lindroos AK, Näslund I, Sjöström CD, Sjöström L . Optimized predictions of absolute and relative amounts of body fat from weight, height, other anthropometric predictors, and age 1. Am J Clin Nutr 2006; 83: 252–259.
Article 
    CAS 
    
                    Google Scholar 
                

	Larsson I, Lindroos AK, Lustig TC, Näslund I, Sjöström L . Three definitions of the metabolic syndrome: relations to mortality and atherosclerosis. Metab Syndr Relat Disord 2005; 3: 102–112.
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Body Composition and Metabolism, Sahlgrenska University Hospital, Göteborg, Sweden
L Sjöström


Authors	L SjöströmView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                L Sjöström.


Additional information

                Conflict of interest
              
SOS has obtained research grants from Roche, AZ, Sanofi and Ethicon. The author has obtained lecture and consulting fees from AZ, Biovitrum, J&J, Merck, Novo, Roche, Sanofi and Ethicon.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Sjöström, L. Bariatric surgery and reduction in morbidity and mortality: experiences from the SOS study.
                    Int J Obes 32
                        (Suppl 7), S93–S97 (2008). https://doi.org/10.1038/ijo.2008.244
Download citation
	Published: 12 January 2009

	Issue Date: December 2008

	DOI: https://doi.org/10.1038/ijo.2008.244


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	bariatric surgery
	controlled intervention trial
	risk factors
	mortality







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Effects of preoperative sarcopenia-related parameters on the musculoskeletal and metabolic outcomes after bariatric surgery: a one-year longitudinal study in females
                                    
                                

                            
                                
                                    	Nara Nóbrega Crispim Carvalho
	Vinícius José Baccin Martins
	José Luiz de Brito Alves


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        „Glucagon-like peptide‑1“(GLP‑1)-Rezeptor-Agonisten – die neuen Wunderwaffen in der Adipositastherapie?
                                    
                                

                            
                                
                                    	Dirk Raddatz


                                
                                Journal für Gastroenterologische und Hepatologische Erkrankungen (2023)

                            
	
                            
                                
                                    
                                        Frequency of Short- vs Long-Term Reporting of Bariatric Surgery Outcomes
                                    
                                

                            
                                
                                    	Krishna K. Oochit
	Safwan Shahwan
	Georgios Kourounis


                                
                                Obesity Surgery (2023)

                            
	
                            
                                
                                    
                                        Factors associated with quality of life and weight regain 12 years after Roux-en-Y gastric bypass
                                    
                                

                            
                                
                                    	Karolina Bauraitė
	Deimantė Mikuckytė
	Almantas Maleckas


                                
                                Surgical Endoscopy (2022)

                            
	
                            
                                
                                    
                                        Primary care physicians’ knowledge, attitudes and concerns about bariatric surgery and the association with referral patterns: a Swedish survey study
                                    
                                

                            
                                
                                    	Ensieh Memarian
	Daniel Carrasco
	Susanna Calling


                                
                                BMC Endocrine Disorders (2021)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                        
                            
                                Collection

                                
                                    The 20 Most Significant Advances in Obesity Research, Prevention and Treatment
                                

                            
                        

                    
                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Supplements
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors & Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    International Journal of Obesity (Int J Obes)
                
                
    
    
        ISSN 1476-5497 (online)
    
    


                
    
    
        ISSN 0307-0565 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    











    [image: ]







[image: ]
