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            Abstract
OBJECTIVE: Although many twin and adoption studies document genetic influence on individual differences in weight, much less is known about genetic influences on overweight, about the genetic links between weight and overweight, or about the origins of weight and overweight in childhood, an age that might provide a good target for prevention of obesity. We tested the hypothesis that, in early childhood, overweight is as heritable as weight and that weight and overweight are linked genetically.
DESIGN: Model-fitting analyses were used to compare monozygotic (MZ) and dizygotic (DZ) twins (same-sex and opposite-sex) for weight and overweight.
SUBJECTS: The sample included 3636 4-y-old twins born in the UK in 1994.
MEASUREMENTS: Heights and weights reported by parents were used to assess weight corrected for height, which yields results similar to body mass index (BMI) but corrects more completely for genetic effects on height.
RESULTS: At 4â€…y of age, genetic factors contributed substantially both to individual differences in weight throughout the distribution and to the mean weight difference between overweight children and the rest of the population. Unlike results later in life, weight and overweight in 4-y-olds also suggest substantial shared family environmental influence. Results are similar for boys and girls.
CONCLUSIONS: Overweight is the quantitative extreme of genetic and environmental factors responsible for normal variation in weight in childhood. Genes associated with overweight are likely to be associated with variation in weight throughout the distribution, as assumed by quantitative trait locus (QTL) theory. These findings linking weight and overweight in childhood have far-reaching implications for molecular genetic attempts to identify specific genes responsible for genetic influence, for investigating pathways between genes and behaviour, and for intervention and prevention.




            
                
                    

    
        
            
                
                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
        



    

                
                    1[image: ]


2[image: ]


3[image: ]


4[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The effects of genetic and modifiable risk factors on brain regions vulnerable to ageing and disease
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 March 2024
                                    

                                

                                Jordi Manuello, Joosung Min, â€¦ GwenaÃ«lle Douaud

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genome-wide association studies
                                        
                                    

                                    
                                        Article
                                        
                                         26 August 2021
                                    

                                

                                Emil Uffelmann, Qin Qin Huang, â€¦ Danielle Posthuma

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genetic variation across and within individuals
                                        
                                    

                                    
                                        Article
                                        
                                         28 March 2024
                                    

                                

                                Zhi Yu, Tim H. H. Coorens, â€¦ Pradeep Natarajan

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Maes HH, Neale MC, Eaves LJ . Genetic and environmental factors in relative body weight and human adiposity Behav Genet 1997 27: 325â€“351.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Grilo CM, Pogue-Geile MF . The nature of environmental influences on weight and obesity: a behavior genetic analysis Psycholo Bull 1991 110: 520â€“537.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Medlund P, CederlÃ¶f R, Floderus-Myrhed B, Friberg L, SÃ¶rensen S . A new Swedish twin registry containing environmental and medical base line data from about 14,000 same-sexed pairs born 1926-58 Acta Med Scand 1976 60: 1â€“111.

                    Google ScholarÂ 
                

	Plomin R . Genetic research on general cognitive ability as a model for mild mental retardation Int Rev Psychiat 1999 11: 34â€“46.
ArticleÂ 
    
                    Google ScholarÂ 
                

	BÃ¸rjeson M . The aetiology of obesity in children: a study of 101 twin pairs Acta Paediatr Scand 1976 65: 279â€“287.
ArticleÂ 
    
                    Google ScholarÂ 
                

	DeFries JC, Fulker DW . Multiple regression analysis of twin data Behav Genet 1985 15: 467â€“473.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	DeFries JC, Fulker DW . Multiple regression analysis of twin data: etiology of deviant scores versus individual differences Acta Genet Med Gemellol (Roma) 1988 37: 205â€“216.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dietz WH . Critical periods in childhood for the development of obesity Am J Clin Nutr 1994 59: 829â€“840.

                    Google ScholarÂ 
                

	Kotani K, Nishida M, Yamashita S, Funahashi T, Fujioka S, Tokunaga K, Ishikawa K, Tarui S, Matsuzawa Y . Two decades of annual medical examinations in Japanese obese children: do obese children grow into obese adults? Int J Obes Relat Metab Disord 1997 21: 912â€“921.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Must A, Strauss RS . Risks and consequences of childhood and adolescent obesity Int J Obes Relat Metab Disord 1999 23 (Suppl 2): S2â€“S11.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Dale PS, Simonoff E, Bishop DV, Eley TC, Oliver B, Price TS, Purcell S, Stevenson J, Plomin R . Genetic influence on language delay in two-year-old children Nature Neurosci 1998 1: 324â€“328.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Price TS, Freeman B, Craig I, Petrill SA, Ebersole L, Plomin R . Infant zygosity can be assigned by parental report questionnaire data Twin Res 2000 3: 129â€“133.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Plomin R, DeFries J, McClearn G, McGuffin P . Behavioral genetics. 4th edn. Worth Publishers: New York 2001.

                    Google ScholarÂ 
                

	Neale MC, Cardon LR . Methodology for genetic studies of twins and families Kluwer Academic: Dordrecht 1992.

	Plomin R . Development, genetics, and psychology Lawrence Erlbaum: Hillsdale, NJ 1986.

	Neale MC . Mx: Statistical Modeling Department of Psychiatry: Richmond, VA 1997.

                    Google ScholarÂ 
                

	Barsh GS, Farooqi IS, O'Rahilly S . Genetics of body-weight regulation Nature 2000 404: 644â€“651.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kopelman, PG . Obesity as a medical problem Nature 2000 404: 635â€“643.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Harris JR, Tambs K, Magnus P . Sex-specific effects for body mass index in the new Norwegian twin panel Genet Epidemiol 1995 12: 251â€“265.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Herskind AM, McGue M, Sorensen TI, Harvald B . Sex and age specific assessment of genetic and environmental influences on body mass index in twins Int J Obes Relat Metab Disord 1996 120: 106â€“113.

                    Google ScholarÂ 
                

	Pietilainen KH, Kaprio J, Rissanen A, Winger T, Rimpela A, Viken RJ . Distribution and heritability of BMI in Finnish adolescents age 16 and 17â€…y: a study of 4884 twins and 2509 singletons Int J Obes Relat Metab Disord 1999 23: 107â€“115.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Phillips DIW . Twin studies in medical research: can they tell us whether diseases are genetically determined? Lancet 1993 341: 1008â€“1009.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Christensen K, Vaupel JW, Holm NV, Yashlin AI . Mortality among twins after age 6: fetal origins hypothesis versus twin method Br Med J 1995 310: 432â€“436.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Reed DR, Price RA . Estimates of the heights and weights of family members: accuracy of informant reports Int J Obes Relat Metab Disord 1998 22: 827â€“835.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Faith MS, Pietrobelli A, Nunez C, Heo M, Heymsfield SB, Allison DB . Evidence for independent genetic influences on fat mass and body mass index in a pediatric twin sample Pediatrics 1999 104: 61â€“67.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cardon LR, Carmelli D, Fabsitz RR, Reed T . Genetic and environmental correlations between obesity and body fat distribution in adult male twins Hum Biol 1994 66: 465â€“479.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Kromeyer-Hauschild K, Zellner K, Jaeger U, Hoyer H . Prevalence of overweight and obesity among school children in Germany Int J Obes Relat Metab Disord 1999 23: 1143â€“1150.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Prescott-Clarke P, Primatesta P (eds) . Health Survey for England 1996: a survey carried out on behalf of the Department of Health HMSO: London 1998.

	World Health Organization MONICA Project . Geographical variation in the major risk factors of coronary heart disease in men and women aged 35â€“64â€…y Wld Health Stat Q 1988 41: 115â€“140.

                    Google ScholarÂ 
                

	Reilly JJ, Savage SA, Ruxton CH, Kirk TR . Assessment of obesity in a community sample of prepubertal children Int J Obes Relat Metab Disord 1999 23: 217â€“219.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
We thank the parents of the twins in the Twins Early Development Study (TEDS) for making the study possible. TEDS is supported by a programme grant from the UK Medical Research Council. Investigations of eating and weight in the TEDS sample are supported by a grant from the BBSRC.


Author information
Authors and Affiliations
	Social, Genetic and Developmental Psychiatry Research Centre, Institute of Psychiatry, King's College London, London, UK
G Koeppen-SchomerusÂ &Â R Plomin

	Department of Epidemiology and Public Health, University College London, London, UK
J Wardle


Authors	G Koeppen-SchomerusView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



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



	R PlominView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                G Koeppen-Schomerus.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Koeppen-Schomerus, G., Wardle, J. & Plomin, R. A genetic analysis of weight and overweight in 4-year-old twin pairs.
                    Int J Obes 25, 838â€“844 (2001). https://doi.org/10.1038/sj.ijo.0801589
Download citation
	Received: 30 October 2000

	Revised: 17 November 2000

	Accepted: 07 December 2000

	Published: 06 July 2001

	Issue Date: 01 June 2001

	DOI: https://doi.org/10.1038/sj.ijo.0801589


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
	weight
	overweight
	twin studies
	genes
	environment
	childhood
	quantitative trait locus
	QTL







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Genetics and Epigenetics in Obesity: What Do We Know so Far?
                                    
                                

                            
                                
                                    	Maria Keller
	Stina Ingrid Alice Svensson
	Yvonne BÃ¶ttcher


                                
                                Current Obesity Reports (2023)

                            
	
                            
                                
                                    
                                        A twin study of self-regulatory eating in early childhood: estimates of genetic and environmental influence, and measurement considerations
                                    
                                

                            
                                
                                    	M S Faith
	A Pietrobelli
	D B Allison


                                
                                International Journal of Obesity (2012)

                            
	
                            
                                
                                    
                                        History matters: childhood weight trajectories as a basis for planning community-based obesity prevention to adolescents
                                    
                                

                            
                                
                                    	J Ekberg
	M Angbratt
	T Timpka


                                
                                International Journal of Obesity (2012)

                            
	
                            
                                
                                    
                                        Genetic and Environmental Influences on BMI From Late Childhood to Adolescence are Modified by Parental Education
                                    
                                

                            
                                
                                    	Hannaâ€�Reetta Lajunen
	Jaakko Kaprio
	Karri Silventoinen


                                
                                Obesity (2012)

                            
	
                            
                                
                                    
                                        Heritability of body mass index in pre-adolescence, young adulthood and late adulthood
                                    
                                

                            
                                
                                    	Cassandra Nan
	Boliang Guo
	Maurice Zeegers


                                
                                European Journal of Epidemiology (2012)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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
	Protocol Exchange
	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 Korea
	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: ]
