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            Abstract
Obesity prevalence is growing progressively even among older age groups. Controversy exists about the potential harms of obesity in the elderly. Debate persists about the relation between obesity in old age and total or disease-specific mortality, the definition of obesity in the elderly, its clinical relevance, and about the need for its treatment. Knowledge of age-related body composition and fat distribution changes will help us to better understand the relationships between obesity, morbidity and mortality in the elderly. Review of the literature supports that central fat and relative loss of fat-free mass may become relatively more important than BMI in determining the health risk associated with obesity in older ages. Weight gain or fat redistribution in older age may still confer adverse health risks (for earlier mortality, comorbidities conferring independent adverse health risks, or for functional decline). Evaluation of comorbidity and weight history should be performed in the elderly in order to generate a comprehensive assessment of the potential adverse health effects of overweight or obesity. The risks of obesity in the elderly have been underestimated by a number of confounders such as survival effect, competing mortalities, relatively shortened life expectancy in older persons, smoking, weight change and unintentional weight loss. Identification of elderly subjects with sarcopenic obesity is probably clinically relevant, but the definition of sarcopenic obesity, the benefits of its clinical identification, as well as its relation to clinical consequences require further study. Studies on the effect of voluntary weight loss in the elderly are scarce, but they suggest that even small amounts of weight loss (between 5â€“10% of initial body weight) may be beneficial. In older as well as in younger adults, voluntary weight loss may help to prevent the adverse health consequences of obesity.




            
                
                    

    
        
            
                
                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
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sarcopenic obesity in older adults: a clinical overview
                                        
                                    

                                    
                                        Article
                                        
                                         06 February 2024
                                    

                                

                                Carla M. Prado, John A. Batsis, â€¦ Mario Siervo

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sarcopenia modifies the associations of nonalcoholic fatty liver disease with all-cause and cardiovascular mortality among older adults
                                        
                                    

                                    
                                        Article
                                         Open access
                                         02 August 2021
                                    

                                

                                Xingxing Sun, Zhelong Liu, â€¦ Tingting Du

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Body composition and mortality from middle to old age: a prospective cohort study from the UK Biobank
                                        
                                    

                                    
                                        Article
                                        
                                         22 April 2023
                                    

                                

                                Miguel Adriano Sanchez-Lastra, Ding Ding, â€¦ Jakob Tarp

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Bray GA . Obesity: a time bomb to be defused. Lancet 1998; 352: 160â€“161.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Pi-Sunyer FX . The obesity epidemic: pathophysiology and consequences of obesity. Obes Res 2002; 2: 97Sâ€“104S.

                    Google ScholarÂ 
                

	Flegal KM, Carroll MD, Ogden CL, Johnson CL . Prevalence and trends in obesity among US adults, 1999â€“2000. JAMA 2002; 288: 1723â€“1727.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Mokdad AH, Bowman BA, Ford ES, Vinicor F, Marks JS, Koplan JP . The continuing epidemics of obesity in the United States. JAMA 2001; 286: 1195â€“1200.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Elia M . Obesity in the elderly. Obes Res 2001; 9: 244Sâ€“248S.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Must A, Spadano J, Coakley EH, Field AE, Colditz G, Dietz WH . The disease burden associated with overweight and obesity. JAMA 1999; 282: 1523â€“1529.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Pi-Sunyer FX . Medical hazards of obesity. Ann Intern Med 1993; 119: 655â€“660.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Manson JE, Willett WC, Stampfer MJ, Colditz GA, Hunter DJ, Hankinson SE, Hennekens CH, Speizer FE . Body weight and mortality among women. N Engl J Med 1995; 333: 677â€“685.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Society of Actuaries and Association of Life Insurance Medical Directors of America. Build Study. Society of Actuaries and Association of Life Insurance Medical Directors of America: Chicago; 1979.

	Thompson D, Brown JB, Nichols GA, Elmer PJ, Oster G . Body mass index and future healthcare costs: a retrospective cohort study. Obes Res 2001; 9: 210â€“218.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Deurenberg P, Yap M . The assessment of obesity: methods for measuring body fat and global prevalence of obesity. Baillieres Best Pract Res Clin Endocrinol Metab 1999; 13: 1â€“11.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	GutiÃ©rrez-Fisac JL, LÃ³pez E, Banegas JR, Graciani A, RodrÃguez-Artalejo F . Prevalence of overweight and obesity in elderly people in Spain. Obes Res 2004; 12: 710â€“715.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Mokdad AH, Ford ES, Bowman BA, Dietz WH, Vinicor F, Bales VS, Marks JS . Prevalence of obesity, diabetes, and obesity-related health risk factors, 2001. JAMA 2003; 289: 76â€“79.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Howard G . Birth cohort changes in body mass index in the United States, 1887â€“1994. Paper presented at: Prevention VII: Obesity, a worldwide epidemic related to heart disease and stroke, April 27, 2002 Honolulu, Hawaii.

	Arterburn DE, Crane PK, Sullivan SD . The coming epidemic of obesity in elderly Americans. J Am Geriatr Soc 2004; 52: 1907â€“1912.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Seidell JC . Prevalence and time trends of obesity in Europe. J Endocrinol Invest 2002; 26: 816â€“822.

                    Google ScholarÂ 
                

	Baumgartner RN, Stauber PM, McHugh D, Koehler KM, Garry PJ . Cross-sectional age differences in body composition in persons 60+ years of age. J Gerontol 1995; 50: M307â€“M316.
CASÂ 
    
                    Google ScholarÂ 
                

	Forbes GB . Longitudinal changes in adult fat-free mass: influence of body weight. Am J Clin Nutr 1999; 70: 1025â€“1031.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Hughes VA, Frontera WR, Roubenoff R, Evans WJ, Singh MA . Longitudinal changes in body composition in older men and women: role of body weight change and physical activity. Am J Clin Nutr 2002; 76: 473â€“481.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Prentice AM, Jebb SA . Beyond body mass index. Obes Rev 2001; 2: 141â€“147.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Lissner L, Sjostrom L, Bengtsson C, Bouchard C, Larsson B . The natural history of obesity in an obese population and associations with metabolic aberrations. Int J Obes Relat Metab Disord 1994; 18: 441â€“447.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Noppa H, Andersson M, Bengtsson C, Bruce A, Isaksson B . Longitudinal studies of anthropometric data and body composition. The population study of women in Gotenberg, Sweden. Am J Clin Nutr 1980; 33: 155â€“162.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Shimokata H, Tobin JD, Muller DC, Elahi D, Coon PJ, Andres R . Studies in the distribution of body fat: effects of age, sex and obesity. J Gerontol 1989; 44: M66â€“M73.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Shimokata H, Andres R, Coon PJ, Elahi D, Muller DC, Tobin JD . Studies in the distribution of body fat. II. Longitudinal effects of change in weight. Int J Obes Relat Metab Disord 1989; 13: 455â€“464.
CASÂ 
    
                    Google ScholarÂ 
                

	Borkan GA, Gerzof SG, Robbins AH, Hults DE, Silbert CK, Silbert JE . Assessment of abdominal fat content by computed tomography. Am J Clin Nutr 1982; 36: 172â€“177.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Kotani K, Tokunaga K, Fujioka S, Kobatake T, Keno Y, Yoshida S, Shimomura I, Tarui S, Matsuzawa Y . Sexual dimorphism of age-related changes in whole-body fat distribution in the obese. Int J Obes Relat Metab Disord 1994; 18: 207â€“212.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Zamboni M, Armellini F, Harris T, Turcato E, Micciolo R, Bergamo-Andreis IA, Bosello O . Effects of age on body fat distribution and cardiovascular risk factors in women. Am J Clin Nutr 1997; 66: 111â€“115.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Goodpaster BH, Carlson CL, Visser M, Kelley DE, Scherzinger A, Harris TB, Stamm E, Newman AB . Attenuation of skeletal muscle and strength in the elderly: The Health ABC Study. J Appl Physiol 2001; 90: 2157â€“2165.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	BeaufrÃ¨re B, Morio B . Fat and protein redistribution with aging: metabolic considerations. Eur J Clin Nutr 2000; 54: S48â€“S53.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Zamboni M, Zoico E, Scartezzini T, Mazzali G, Tosoni P, Zivelonghi A, Gallagher D, De Pergola G, Di Francesco V, Bosello O . Body composition changes in stable-weight elderly subjects: the effect of sex. Aging Clin Exp Res 2003; 15: 321â€“327.
PubMedÂ 
    
                    Google ScholarÂ 
                

	National Institutes of Health (NIH); National Heart, Lung, and Blood Pressure (NHLB); North American Association for the Study of Obesity (NAASO. The practical guide: identification, evaluation, and treatment of overweight and obesity in adults, NIH Publication No 00â€“4084 National Institutes of Health: Rockville, MD; 2000.

	WHO. Preventing and managing the global epidemic of obesity: Report of the World Health Organization Consultation of Obesity. WHO: Geneva, June 1997.

	Andres R, Elahi D, Tobin JD, Muller DC, Brant L . Impact of age on weight goals. Ann Intern Med 1985; 103: 1030â€“1033.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Deurenberg P, van der Kooy K, Hulshof T, Evers P . Body mass index as a measure of body fatness in the elderly. Eur J Clin Nutr 1989; 43: 231â€“236.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Sorkin JD, Muller DC, Andres R . Longitudinal change in height of men and women: implications for interpretation of the body mass index. The Baltimore Longitudinal Study of Aging. Am J Epidemiol 1999; 150: 969â€“977.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	de Groot CP, Enzi G, Matthys C, Moreiras O, Roszkowski W, Schroll M . Ten-year changes in anthropometric characteristics of elderly Europeans. J Nutr Health Aging 2002; 6: 4â€“8.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Hughes VA, Roubenoff R, Wood M, Frontera WR, Evans WJ, Fiatarone Singh MA . Anthropometric assessment of 10-y changes in body composition in the elderly. Am J Clin Nutr 2004; 80: 475â€“482.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Lohman TG, Roche AF, Martorell R . Anthropometric standardization reference manual, Abridged Edition, Human Kinetics Books: Champaign, IL, USA; 1991; 16â€“19.

                    Google ScholarÂ 
                

	van der Kooy K, Seidell JC . Techniques for the measurement of visceral fat: a practical guide. Int J Obes Relat Metab Disord 1993; 17: 187â€“196.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Turcato E, Bosello O, Di Francesco V, Harris TB, Zoico E, Bissoli L, Fracassi E, Zamboni M . Waist circumference and abdominal sagittal diameter as surrogates of body fat distribution in the elderly: their relation with cardiovascular risk factors. Int J Obes Relat Metab Disord 2000; 24: 1005â€“1010.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Ho SC, Chen YM, Woo JLF, Leung SSF, Lam TH, Janus ED . Association between simple anthropometric indices and cardiovascular risk factors. Int J Obes Relat Metab Disord 2001; 25: 1689â€“1697.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Pouliot MC, Despres JP, Lemieux S, Moorjani S, Bouchard C, Tremblay A, Nadeau A, Lupien PJ . Waist circumference and abdominal sagittal diameter: best simple anthropometric indexes of abdominal visceral adipose tissue accumulation and related cardiovascular risk in men and women. Am J Cardiol 1994; 73: 460â€“468.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Harris TB, Visser M, Everhart J, Cauley J, Tylavsky F, Fuerst T, Zamboni M, Taaffe D, Resnick HE, Scherzinger A, Nevitt M . Waist circumference and sagittal diameter reflect total body fat better than visceral fat in older men and women. The health, aging and body composition study. Ann NY Acad Sci 2000; 904: 462â€“473.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Ford ES, Mokdad AH, Giles WH . Trends in waist circumference among US adults. Obes Res 2003; 11: 1223â€“1231.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Zamboni M, Turcato E, Armellini F, Kahn HS, Zivelonghi A, Santana H, Bergamo-Andreis IA, Bosello O . Sagittal abdominal diameter as a practical predictor of visceral fat. Int J Obes Relat Metab Disord 1998; 22: 655â€“660.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Willett WC, Dietz WH, Colditz GA . Guidelines for healthy weight. N Engl J Med 1999; 341: 427â€“434.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Allison DB, Gallagher D, Heo M, Pi-Sunyer FX, Heymsfield SB . Body mass index and all-cause mortality among people age 70 and over: The Longitudinal Study of Aging. Int J Obes Relat Metab Disord 1997; 21: 424â€“431.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Lindsted KD, Singh PN . Body mass and 26-year risk of mortality among women who never smoked: findings from the Adventist Mortality Study. Am J Epidemiol 1997; 146: 1â€“11.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Stevens J, Cai J, Pamuk ER, Williamson DF, Thun MJ, Wood JL . The effect of age on the association between body-mass index and mortality. New Engl J Med 1998; 338: 1â€“7.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Diehr P, Bild DE, Harris TB, Duxbury A, Siscovick D, Rossi M . Body mass index and mortality in nonsmoking older adults: the Cardiovascular Health Study. Am J Public Health 1998; 88: 623â€“629.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Kalmijn S, Curb JD, Rodriguez BL, Yano K, Abbott RD . The association of body weight and anthropometry with mortality in elderly men: The Honolulu Heart Program. Int J Obes Relat Metab Disord 1999; 23: 395â€“402.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Bender R, JÃ¶ckel KH, Trautner C, Spraul M, Berger M . Effect of age on excess mortality in obesity. JAMA 1999; 281: 1498â€“1504.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Calle EE, Thun MJ, Petrelli JM, Rodriguez C, Heath CW . Body mass index and mortality in a prospective cohort of US adults. N Engl J Med 1999; 341: 1097â€“1105.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Singh PN, Lindsted KD, Fraser GE . Body weight and mortality among adults who never smoked. Am J Epidemiol 1999; 150: 1152â€“1164.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Folsom AR, Kushi LH, Anderson KE, Mink PJ, Olson JE, Hong C-P, Sellers TA, Lazovich D, Prineas RJ . Associations of general and abdominal obesity with multiple health outcomes in older women: the Iowa Women's Health Study. Arch Intern Med 2000; 160: 2117â€“2128.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Heitmann BL, Erikson H, Ellsinger B-M, Mikkelsen KL, Larsson B . Mortality associated with body fat, fat-free mass and body mass index among 60-year-old Swedish menâ€”a 22-year follow-up. The study of men born in 1913. Int J Obes Relat Metab Disord 2000; 24: 33â€“37.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Grabowsky DC, Ellis JE . High body mass index does not predict mortality in older people: analysis of the longitudinal study of aging. J Am Geriatr Soc 2001; 49: 968â€“979.

                    Google ScholarÂ 
                

	Visscher TLS, Seidell JC, Molarius A, van der Kuip D, Hofman A, Witteman JCM . A comparison of body mass index, waistâ€“hip ratio and waist circumference as predictors of all-cause mortality among the elderly: the Rotterdam study. Int J Obes Relat Metab Disord 2001; 25: 1730â€“1735.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Dey DK, Rothenberg E, Sundh V, Bosaeus I, Steen B . Body mass index, weight change and mortality in the elderly. A 15â€‰y longitudinal population study of 70â€‰y olds. Eur J Clin Nutr 2001; 55: 482â€“492.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Lahmann PH, Lissner L, Gullberg B, Berglund G . A prospective study of adiposity and all-cause mortality: the MalmÃ¶ diet and cancer study. Obes Res 2002; 10: 361â€“369.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Engeland A, Bjorge T, Selmer RM, Tverdal A . Height and body mass index in relation to total mortality. Epidemiology 2003; 14: 293â€“299.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Fang J, Wylie-Rosett J, Cohen HW, Kaplan RC, Alderman MH . Exercise, body mass index, caloric intake, and cardiovascular mortality. Am J Prev Med 2003; 25: 283â€“289.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Ajani UA, Lotufo PA, Gaziano JM, Lee IM, Spelsberg A, Buring JE, Willett WC, Manson JE . Body mass index and mortality among US male physicians. Ann Epidemiol 2004; 14: 731â€“739.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Dyer AR, Stamler J, Garside DB, Greenland P . Long-term consequences of body mass index for cardiovascular mortality: the Chicago Heart Association Detection Project in Industry Study. Ann Epidemiol 2004; 14: 101â€“108.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Bigaard J, Frederiksen K, TjÃ¸nneland A, Thomsen BL, Overvad K, Heitmann BL, SÃ¸rensen TIA . Body fat and fat-free mass and all-cause mortality. Obes Res 2004; 12: 1042â€“1049.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Hu FB, Willett WC, Li T, Stampfer MJ, Colditz GA, Manson JE . Adiposity as compared with physical activity in predicting mortality among women. N Engl J Med 2004; 351: 2964â€“2973.

                    Google ScholarÂ 
                

	Heiat A, Vaccarino V, Krumholz HM . An evidence-based assessment of federal guidelines for overweight and obesity as they apply to elderly persons. Arch Intern Med 2001; 161: 1194â€“1203.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Garrison RJ, Feinleib M, Castelli WP, McNamara PM . Cigarette smoking as a confounder of the relationship between relative weight and long-term mortality. The Framingham Heart Study. JAMA 1983; 249: 2199â€“2203.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Sempos CT, Durazo-Arvizu R, McGee DL, Cooper RS, Prewitt TE . The influence of cigarette smoking on the association between body weight and mortality. The Framingham Heart Study revisited. Ann Epidemiol 1998; 8: 289â€“300.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Rossner S . Obesity in the elderlyâ€”a future matter of concern? Obes Rev 2001; 2: 183â€“188.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Inelmen EM, Sergi G, Coin A, Miotto F, Peruzza S, Enzi G . Can obesity be a risk factor in elderly people? Obes Rev 2003; 4: 147â€“155.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Vita AJ, Terry RB, Hubert HB, Fries JF . Aging, health risks and cumulative disability. N Engl J Med 1998; 338: 1035â€“1041.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Daviglus ML, Liu K, Yan LL, Pirzada A, Manheim L, Manning W, Garside DB, Wang R, Dyer AR, Greenland P, Stamler J . Relation of body mass index in young adulthood and middle age to medicare expenditures in older age. JAMA 2004; 292: 2743â€“2749.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Landi F, Onder G, Gambassi G, Pedone C, Carbonin P, Bernabei R . Body mass index and mortality among hospitalized patients. Arch Intern Med 2000; 160: 2641â€“2644.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Woo J, Ho SC, Yu AL . Lifestyle factors and health outcomes in elderly Hong Kong Chinese aged 70 years and over. Gerontology 2002; 48: 234â€“240.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Lee CD, Blair SN, Jackson AS . Cardiorespiratory fitness, body composition, and all-cause and cardiovascular disease mortality in men. Am J Clin Nutr 1999; 69: 373â€“380.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Seidell JC, Visscher TLS . Body weight and weight change and their health implications for the elderly. Eur J Clin Nutr 2000; 54: S33â€“S39.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Peters ET, Seidell JC, Menotti A, Arayanis C, Dontas A, Fidanza F, Karvonen M, Nedeljkovic S, Nissinen A, Buzina R, Bloemberg B, Kromhout D . Changes in body weight in relation to mortality in 6441 European middle-aged men: the Seven Countries Study. Int J Obes Relat Metab Disord 1995; 19: 862â€“868.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Newman AB, Yanez D, Harris T, Duxbury A, Enright PL, Fried LP, for the Cardiovascular Study Research Group. Weight change in old age and its association with mortality. J Am Geriatr Soc 2001; 49: 1309â€“1318.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Harris TB, Launer LJ, Madans J, Feldman JJ . Cohort study of effect of being overweight and change in weight on risk of coronary heart disease in old age. BMJ 1997; 314: 1791â€“1794.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Wannamethee SG, Shaper AG, Whincup PH, Walker M . Characteristics of older men who lose weight intentionally or unintentionally. Am J Epidemiol 2000; 151: 667â€“675.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Gregg EW, Gerzoff RB, Thompson TJ, Williamson DF . Intentional weight loss and death in overweight and obese US adults. 35 years of age and older. Ann Intern Med 2003; 138: 383â€“389.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Hubert HB, Feinleib M, McNamara PM, Castelli WP . Obesity as an independent risk factor for cardiovascular disease: a 26-year follow-up of participants in the Framingham Heart Study. Circulation 1983; 67: 968â€“977.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Folsom AR, Kaye SA, Sellers TA, Hong CP, Cerhan JR, Potter JD, Prineas RJ . Body fat distribution and 5-year risk of death in older women. JAMA 1993; 269: 483â€“487.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Nicklas BJ, Penninx BWJH, Cesari M, Kritchevsky SB, Newman AB, Kanaya AM, Pahor M, Jingzhong D, Harris TB . Association of visceral adipose tissue with incident myocardial infarction in older men and women. Am J Epidemiol 2004; 160: 741â€“749.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Fujimoto WY, Bergstrom RW, Boyko EJ, Chen KW, Leonetti DL, Newell-Morris L, Shofer JB, Wahl PW . Visceral adiposity and incident coronary heart disease in Japanese-American men. The 10-year follow-up results of the Seattle Japanese-American Community Diabetes Study. Diabetes Care 1999; 22: 1808â€“1812.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Peeters A, Barendregt JJ, Willekens F, Mackenbach JP, Al Mamun A, Bonneux L, for the Netherlands Epidemiology and Demography Compression of Morbidity Research Group. Obesity in Adulthood and its consequences for life expectancy: a life-table analysis. Ann Intern Med 2003; 138: 24â€“32.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Peeters A, Bonneux L, Nusselder WJ, De Laet C, Barendregt JJ . Adult obesity and the burden of disability throughout life. Obes Res 2004; 12: 1145â€“1151.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Seidell JC, Andres R, Sorkin JD, Muller DC . The sagittal waist diameter and mortality in men: the Baltimore Longitudinal Study on Aging. Int J Obes Relat Metab Disord 1994; 18: 61â€“67.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Haarbo J, Hassager C, Riis BJ, Christiansen C . Relation of body fat distribution to serum lipids and lipoproteins in elderly women. Atherosclerosis 1989; 80: 57â€“62.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Iwao S, Iwao N, Muller DC, Elahi D, Shimokata H, Andres R . Effect of aging on the relationship between multiple risk factors and waist circumference. J Am Geriatr Soc 2000; 48: 788â€“794.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III). Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) final report. Circulation 2002; 106: 3143â€“3421.

	Ford EA, Giles WH, Dietz WH . Prevalence of the metabolic syndrome among US adults. JAMA 2002; 287: 356â€“359.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Gabriely I, Barzilai N . The role of fat cell derived peptides in age-related metabolic alterations. Mech Ageing Dev 2001; 122: 1565â€“1576.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Zamboni M, Zoico E, Fantin F, Panourgia MP, Di Francesco V, Tosoni P, Solerte B, Vettor R, Bosello O . Relation between leptin and the metabolic syndrome in elderly women. J Gerontol 2004; 59: M396â€“M400.

                    Google ScholarÂ 
                

	Galanos AN, Pieper CF, Cornoni-Huntley JC, Bales CW, Fillenbaum GG . Nutrition and function: is there a relationship between body mass index and the functional capabilities of community-dwelling elderly? J Am Geriatr Soc 1994; 42: 368â€“373.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Launer LJ, Harris T, Rumpel C, Madans J . Body mass index, weight change, and risk of mobility disability in middle-aged and older women. The epidemiologic follow-up study of NHANES I. JAMA 1994; 271: 1093â€“1098.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Baumgartner RN, Koehler KM, Gallagher D, Romero L, Heymsfield SB, Ross RR, Garry PJ, Lindeman RD . Epidemiology of sarcopenia among the elderly in New Mexico. Am J Epidemiol 1998; 147: 755â€“763 Erratum in: Am J Epidemiol 1999; 149: 1161.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Janssen I, Heymsfield SB, Ross R . Low relative skeletal muscle mass (Sarcopenia) in older persons is associated with functional impairment and physical disability. J Am Geriatr Soc 2002; 50: 889â€“896.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Visser M, Harris TB, Langlois J, Hannan MT, Roubenoff R, Felson DT, Wilson PWF, Kiel DP . Body fat and skeletal muscle mass in relation to physical disability in very old men and women of the Framingham Hearth Study. J Gerontol 1998; 53A: M214â€“M221.

                    Google ScholarÂ 
                

	Zamboni M, Turcato E, Santana H, Maggi S, Harris TB, Pietrobelli A, Heymsfield SB, Micciolo R, Bosello O . The relationship between body composition and physical performance in older women. J Am Geriatr Soc 1999; 47: 1403â€“1408.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Visser M, Langlois J, Guralnik JM, Cauley JA, Kronmal RA, Robbins J, Williamson JD, Harris TB . High body fatness, but not low fat-free mass, predicts disability in older men and women: the Cardiovascular Health Study. Am J Clin Nutr 1998; 68: 584â€“590.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Rantanen T . Muscle strength, disability and mortality. Scand J Med Sci Sports 2003; 13: 3â€“8.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Felson DT, Naimark A, Anderson J, Kazis L, Castelli W, Meenan RF . The prevalence of knee osteoarthritis in the elderly. The Framingham Osteoarthritis Study. Arthritis Rheum 1987; 30: 914â€“918.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Anderson JJ, Felson DT . Factors associated with osteoarthritis of the knee in the first national Health and Nutrition Examination Survey (HANES I). Evidence for an association with overweight, race, and physical demands of work. Am J Epidemiol 1988; 128: 179â€“189.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Hochberg MC, Lethbridge-Cejku M, Scott WW, Reichle R, Plato CC, Tobin JD . The association of body weight, body fatness and body fat distribution with osteoarthritis of the knee: data from the Baltimore Longitudinal Study of Aging. J Rheumatol 1995; 22: 488â€“493.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Oliveria SA, Felson DT, Cirillo PA, Reed JI, Walker AM . Body weight, body mass index, and incident symptomatic osteoarthritis of the hand, hip, and knee. Epidemiology 1999; 10: 161â€“166.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Coggon D, Reading I, Croft P, McLaren M, Barrett D, Cooper C . Knee osteoarthritis and obesity. Int J Obes Relat Metab Disord 2001; 25: 622â€“627.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Felson DT, Anderson JJ, Naimark A, Walker AM, Meenan RF . Obesity and knee osteoarthritis. The Framingham Study. Ann Intern Med 1988; 109: 18â€“24.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Schouten JS, van den Ouweland FA, Valkenburg HA . A 12 year follow up study in the general population on prognostic factors of cartilage loss in osteoarthritis of the knee. Ann Rheum Dis 1992; 51: 932â€“937.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Manninen P, Riihimaki H, Heliovaara M, Makela P . Overweight, gender and knee osteoarthritis. Int J Obes Relat Metab Disord 1996; 20: 595â€“597.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Felson DT, Zhang Y, Hannan MT, Naimark A, Weissman B, Aliabadi P, Levy D . Risk factors for incident radiographic knee osteoarthritis in the elderly: the Framingham Study. Arthritis Rheum 1997; 40: 728â€“733.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Gelber AC, Hochberg MC, Mead LA, Wang NY, Wigley FM, Klag MJ . Body mass index in young men and the risk of subsequent knee and hip osteoarthritis. Am J Med 1999; 107: 542â€“548.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Felson DT, Zhang Y, Anthony JM, Naimark A, Anderson JJ . Weight loss reduces the risk for symptomatic knee osteoarthritis in women. The Framingham Study. Ann Intern Med 1992; 116: 535â€“539.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Messier SP, Loeser RF, Mitchell MN, Valle G, Morgan TP, Rejeski WJ, Ettinger WH . Exercise and weight loss in obese older adults with knee osteoarthritis: a preliminary study. J Am Geriatr Soc 2000; 48: 1062â€“1072.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Felson DT . Weight and osteoarthritis. Am J Clin Nutr 1996; 63: 430Sâ€“432S.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Ettinger WH, Davis MA, Neuhaus JM, Mallon KP . Long-term physical functioning in persons with knee osteoarthritis from NHANES I: effects of comorbid medical conditions. J Clin Epidemiol 1994; 47: 809â€“815.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Young T, Skatrud J, Peppard PE . Risk factors for obstructive sleep apnea in adults. JAMA 2004; 291: 2013â€“2016.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Young T, Peppard PE, Gottlieb DJ . Epidemiology of obstructive sleep apnea. A population health perspective. Am J Respir Crit Care Med 2002; 165: 1217â€“1239.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Stradling JR, Davies RJO . Sleep 1: Obstructive sleep apnoea/hypopnoea syndrome: definitions, epidemiology, and natural history. Thorax 2004; 59: 73â€“78.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Duran J, Esnaola S, Rubio R, Iztueta A . Obstructive sleep apneaâ€“hypopnea and related clinical features in a population-based sample of subjects aged 30 to 70â€‰y. Am J Respir Crit Care Med 2001; 163: 685â€“689.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Subramanian S, Strohl KP . Obesity and pulmonary function. In: Bray GA, Bouchard C (eds). Handbook of obesity, etiology and pathophysiology, 2nd edn. Marcel Dekker: NY, USA; 2004. pp 935â€“952.

                    Google ScholarÂ 
                

	Tishler PV, Larkin EK, Schluchter MD, Redline S . Incidence of sleep-disordered breathing in an urban adult population. The relative importance of risk factors in the development of sleep-disordered breathing. JAMA 2003; 289: 2230â€“2237.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Carmelli D, Swam GE, Bliwise DL . Relationship of 30-y changes in obesity to sleep-disordered breathing in the Western Collaborative Group Study. Obes Res 2000; 8: 632â€“637.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Young T, Peppard P, Palta M, Hla KM, Finn L, Morgan B, Skatrud J . Population-based study of sleep-disordered breathing as a risk factor for hypertension. Arch Intern Med 1997; 157: 1746â€“1752.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Peppard PE, Young T, Palta M, Skatrud J . Prospective study of the association between sleep-disordered breathing and hypertension. N Engl J Med 2000; 342: 1378â€“1384.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Hu FB, Willett WC, Manson JE, Colditz GA, Rimm EB, Speizer FE, Hennekens CH, Stampfer MJ . Snoring and risk of cardiovascular disease in women. J Am Coll Cardiol 2000; 35: 308â€“313.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Colman E, Katzel LI, Rogus E, Coon P, Muller D, Goldberg AP . Weight loss reduces abdominal fat and improves insulin action in middle-aged and older men with impaired glucose tolerance. Metabolism 1995; 44: 1502â€“1508.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Katzel LI, Bleecker ER, Colman EG, Rogus EM, Sorkin JD, Goldberg AP . Effects of weight loss vs aerobic exercise training on risk factors for coronary disease in healthy, obese, middle-aged and older men. JAMA 1995; 274: 1915â€“1921.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Dengel DR, Pratley RE, Hagberg JM, Rogus EM, Goldberg AP . Distinct effects of aerobic exercise training and weight loss on glucose homeostasis in obese sedentary men. J Appl Physiol 1996; 81: 318â€“325.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Purnell JQ, Khan SE, Albers JJ, Nevin DN, Brunzell JD, Schwartz RS . Effect of weight loss with reduction of intra-abdominal fat on lipid metabolism in older men. J Clin Endocrinol Metab 2000; 85: 977â€“982.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Kumanyika SK, Espeland MA, Bahnson JL, Bottom JB, Charleston JB, Folmar S, Wilson AC, Whelton PK, for the TONE Cooperative Research Group. Ethnic comparison of weight loss in the trial of nonpharmacologic interventions in the elderly. Obes Res 2002; 10: 96â€“106.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Womack CJ, Harris DL, Katzel LI, Hagberg JM, Bleecker ER, Goldberg AP . Weight loss, not aerobic exercise, improves pulmonary function in older obese men. J Gerontol 2000; 55A: M453â€“M457.

                    Google ScholarÂ 
                

	Gallagher D, Visser M, De Meersman RE, SepÃºlveda D, Baumgartner RN, Pierson RN, Harris T, Heymsfield SB . Appendicular skeletal muscle mass: effects of age, gender, and ethnicity. J Appl Physiol 1997; 83: 229â€“239.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Baumgartner RN . Body composition in healthy aging. Ann NY Acad Sci 2000; 904: 437â€“448.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Davison KK, Ford ES, Cogswell ME, Dietz WH . Percentage of body fat and body mass index are associated with mobility limitations in people aged 70 and older from NHANES III. J Am Geriatr Soc 2002; 50: 1802â€“1809.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Roubenoff R, Hughes VA . Sarcopenia: current concepts. J Gerontol 2000; 55A: M716â€“M724.
CASÂ 
    
                    Google ScholarÂ 
                

	Cree MG, Newcomer BR, Katsanos CS, Sheffield-Moore M, Chinkes D, Aarsland A, Urban R, Wolfe RR . Intramuscular and liver triglycerides are increased in the elderly. J Clin Endocrinol Metab 2004; 89: 3864â€“3871.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Song MY, Ruts E, Kim J, Janumala I, Heymsfield S, Gallagher D . Sarcopenia and increased adipose tissue infiltration of muscle in elderly African American women. Am J Clin Nutr 2004; 79: 874â€“880.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Marden FA, Connolly AM, Siegel MJ, Rubin DA . Compositional analysis of muscle in boys with Duchenne muscular dystrophy using MR imaging. Skeletal Radiol 2005; 34: 140â€“148.
PubMedÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
This work was supported by grants from MIUR COFIN 2003 n2003069951_002. Dr Meigs is supported by an American Diabetes Association Career. Development Award.


Author information
Authors and Affiliations
	Division of Geriatric Medicine, University of Verona, Verona, Italy
M Zamboni,Â G Mazzali,Â E Zoico,Â V Di Francesco,Â F Fantin,Â L BissoliÂ &Â O Bosello

	Office of Geriatric Epidemiology, Epidemiology, Demography and Biometry Program, National Institute of Health, National Institute of Aging, Bethesda, MD, USA
T B Harris

	General Medicine Division, Department of Medicine, Massachusetts General, Hospital and Harvard Medical School, Boston, MA, USA
J B Meigs


Authors	M ZamboniView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	G MazzaliView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	E ZoicoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	T B HarrisView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J B MeigsView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	V Di FrancescoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	F FantinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	L BissoliView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	O BoselloView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                M Zamboni.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Zamboni, M., Mazzali, G., Zoico, E. et al. Health consequences of obesity in the elderly: a review of four unresolved questions.
                    Int J Obes 29, 1011â€“1029 (2005). https://doi.org/10.1038/sj.ijo.0803005
Download citation
	Received: 06 June 2004

	Revised: 12 April 2005

	Accepted: 18 April 2005

	Published: 31 May 2005

	Issue Date: 01 September 2005

	DOI: https://doi.org/10.1038/sj.ijo.0803005


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
	aging
	BMI
	fat distribution
	disability
	sarcopenic obesity







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Relationship between body mass index and spinal pathology in community-dwelling older adults
                                    
                                

                            
                                
                                    	Yuichi Takeuchi
	Shinji Takahashi
	Hiroaki Nakamura


                                
                                European Spine Journal (2023)

                            
	
                            
                                
                                    
                                        Sarcopenic Obesity and Cardiometabolic Health and Mortality in Older Adults: a Growing Health Concern in an Ageing Population
                                    
                                

                            
                                
                                    	Sasiwarang Goya Wannamethee
	Janice L. Atkins


                                
                                Current Diabetes Reports (2023)

                            
	
                            
                                
                                    
                                        Association of social capital with obesity among older adults in China: a cross-sectional analysis
                                    
                                

                            
                                
                                    	Le Yang
	Hongman Wang
	Jingmin Cheng


                                
                                BMC Geriatrics (2022)

                            
	
                            
                                
                                    
                                        Association of high body mass index, waist circumference, and body fat percentage with sarcopenia in older women
                                    
                                

                            
                                
                                    	Myung Chul Yoo
	Chang Won Won
	Yunsoo Soh


                                
                                BMC Geriatrics (2022)

                            
	
                            
                                
                                    
                                        Mid-regional proadrenomedullin, C-terminal proendothelin-1 values, and disease course are not different in critically ill SARS-CoV-2 pneumonia patients with obesity
                                    
                                

                            
                                
                                    	Jos A. H. van Oers
	Sjaak Pouwels
	Armand R. J. Girbes


                                
                                International Journal of Obesity (2022)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            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: ]
