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            Abstract
Objective:
There is limited information regarding the effects of short (<10â€‰min) bouts of activity on postprandial lipaemia and no studies are available regarding the effects of short bouts of activity on postprandial lipaemia in obese men. The objective of this study was to compare the effects of accumulating ten, 3-min bouts of exercise versus one 30â€‰min bout of exercise on postprandial serum triacylglycerol (TAG) concentrations in obese men.
Design:
Each subject completed three 2-day trials at least 1 week apart in a randomized, repeated-measures design. On day 1, subjects rested (no exercise) or cycled at 60% of maximum heart rate in either ten, 3-min bouts (30â€‰min rest between each), or one continuous 30-min bout. On day 2 of each trial, after an overnight fast, the subjects consumed a standardized test meal for breakfast. Venous blood samples were obtained in the fasted state (0â€‰h), and 2, 4 and 6â€‰h postprandially on day 2.
Subjects:
Eight sedentary men (age: 27Â±2 years) with body mass index between 25 and 37â€‰kg/m2.
Measurements:
Postprandial TAG, non-esterified fatty acids, 3-hydroxybutyrate, insulin and glucose were determined.
Results:
Total area under the postprandial serum TAG concentrations versus time curve was 18% (P=0.042) and 15% (P=0.032) lower throughout day 2 of both the accumulated exercise trial and the continuous exercise trial, respectively, compared with the control trial with little difference between exercise trials.
Conclusion:
At 30â€‰min of moderate cycling (0.87â€‰MJ per 30â€‰min) accumulated in short bouts is equally effective in reducing postprandial serum TAG concentrations as one continuous 30â€‰min bout of cycling in obese men.




            
                
                    

    
        
            
                
                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: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Impact of energy turnover on the regulation of glucose homeostasis in healthy subjects
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 August 2019
                                    

                                

                                Franziska BÃ¼sing, Franziska Anna HÃ¤gele, â€¦ Anja Bosy-Westphal

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Exercise-induced effects on asprosin and indices of atherogenicity and insulin resistance in males with metabolic syndrome: a randomized controlled trial
                                        
                                    

                                    
                                        Article
                                         Open access
                                         10 January 2024
                                    

                                

                                Agnieszka Suder, Karol Makiel, â€¦ Alon Haim

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The effect of bodyweight exercise on 24-h glycemic responses determined by continuous glucose monitoring in healthy inactive adults: a randomized crossover study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         28 November 2023
                                    

                                

                                Fiona J. Babir, Michael C. Riddell, â€¦ Martin J. Gibala

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Department of Health. Physical Activity, Health Improvement and Prevention. At Least Five a Week. Department of Health: London, UK, 2004.

	Haskell WL, Lee I-M, Pate RR, Powell KE, Blair SN, Franklin BA et al. Physical activity and public health: Updated recommendation for adults from the American College of Sports Medicine and the American Heart Association. Med Sci Sports Exerc 2007; 39: 1423â€“1434.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C et al. Physical activity and public health. A recommendation from the centers for disease control and prevention and the American College of Sports Medicine. JAMA 1995; 273: 402â€“407.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sesso HD, Paffenbarger RS, Lee I-M . Physical activity and coronary heart disease in men. The Harvard Alumni Health Study. Circulation 2000; 102: 975â€“980.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Whitt M, Kumanyika S, Bellamy S . Amount and bouts of physical activity in a sample of African-American women. Med Sci Sports Exerc 2003; 35: 1887â€“1893.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Stanner S . Cardiovascular Disease: Diet, Nutrition and Emerging Risk Factors. 1st edn. Blackwell: Oxford, 2005.

                    Google ScholarÂ 
                

	Altena TS, Michaelson JL, Ball SD, Thomas TR . Single sessions of intermittent and continuous exercise and postprandial lipemia. Med Sci Sports Exerc 2004; 36: 1364â€“1371.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Burns SF, Miyashita M, Ueda C, Stensel DJ . Multiple bouts of resistance exercise and postprandial triacylglycerol and serum C-reactive protein concentrations. Int J Sport Nutr Exerc Metab 2007; 17: 556â€“573.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gill JMR, Murphy MH, Hardman AE . Postprandial lipemia: effects of intermittent versus continuous exercise. Med Sci Sports Exerc 1998; 30: 1515â€“1520.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Murphy MH, Nevill AM, Hardman AE . Different patterns of brisk walking are equally effective in decreasing postprandial lipaemia. Int J Obes 2000; 24: 1303â€“1309.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Miyashita M, Burns SF, Stensel DJ . Exercise and postprandial lipemia: effect of continuous compared with intermittent activity patterns. Am J Clin Nutr 2006; 83: 24â€“29.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Miyashita M, Burns SF, Stensel DJ . Accumulating short bouts of running exercise throughout the day reduces postprandial plasma triacylglycerol concentrations and resting blood pressure in healthy young men. J Phys Act Health 2006; 3: 112â€“123.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Castro Cabezas M, Halkes CJM, Meijssen S, van Oostrom AJHHM, Erkelens DW . Diurnal triglyceride profiles: a novel approach to study triglyceride changes. Atherosclerosis 2001; 155: 219â€“228.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fisher RM, Coppack SW, Gibbons GF, Frayn KF . Post-prandial VLDL subfraction metabolism in normal and obese subjects. Int J Obes Relat Metab Disord 1993; 17: 263â€“269.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Halkes CJM, Castro Cabezas M, van Wijk JPH, Erkelens DW . Gender differences in diurnal triglyceridemia in lean and overweight subjects. Int J Obes 2001; 25: 1767â€“1774.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Miyashita M, Stensel DJ . Accumulating short bouts of brisk walking reduces postprandial plasma triacylglycerol concentrations in young men. Atherosclerosis 2006; 188: S3.

                    Google ScholarÂ 
                

	American College of Sports Medicine. Guidelines for Exercise Testing and Prescription, 6th edn. Lippincott Williams and Wilkins: Philadelphia, 2000.

	The Examination Committee of Criteria for â€˜Obesity Diseaseâ€™ in Japan, Japan Society for the Study of Obesity. New criteria for â€˜obesity diseaseâ€™ in Japan. Circ J 2002; 66: 987â€“992.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Seip RL, Mair K, Cole TG, Semenkovich CF . Induction of human skeletal muscle lipoprotein lipase gene expression by short-term exercise is transient. Am J Physiol 1997; 272: E255â€“E261.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Seip RL, Semenkovich CF . Skeletal muscle lipoprotein lipase: molecular regulation and physiological effects in relation to exercise. Exerc Sports Sci Rev 1998; 26: 191â€“218.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Borg GA . Perceived exertion: a note on history and methods. Med Sci Sports 1973; 5: 90â€“93.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Burton FL, Malkova D, Caslake MJ, Gill JMR . Energy replacement attenuates the effects of prior moderate exercise on postprandial metabolism in overweight/obese men. Int J Obes 2008; 32: 481â€“489.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gill JMR, Al-Mamari A, Ferrell WR, Cleland SJ, Packard CJ, Sattar N et al. Effects of prior moderate exercise on postprandial metabolism and vascular function in lean and centrally obese men. J Am Coll Cardiol 2004; 44: 2375â€“2382.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Zhang JQ, Ji LL, Fretwell VS, Nunez G . Effect of exercise on postprandial lipemia in men with hypertriglyceridemia. Eur J Appl Physiol 2006; 98: 575â€“582.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Zhang JQ, Ji LL, Nunez G, Feathers S, Hart CL, Yao W-X . Effect of exercise timing on postprandial lipemia in hypertriglyceridemic men. Can J Apply Physiol 2004; 29: 591â€“603.
CASÂ 
    
                    Google ScholarÂ 
                

	Gill JMR, Frayn KN, Wootton SA, Miller GJ, Hardman AE . Effects of prior moderate exercise on exogenous and endogenous lipid metabolism and plasma factor VII activity. Clin Sci 2001; 100: 517â€“527.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gill JMR, Hardman AE . Exercise and postprandial lipid metabolism: an update on potential mechanisms and interactions with high-carbohydrate diets (Review). J Nutr Biochem 2003; 14: 122â€“132.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Petitt DS, Cureton KJ . Effects of prior exercise on postprandial lipemia: a quantitative review. Metabolism 2003; 52: 418â€“424.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ministry of Health, Labour and Welfare, Japan. 2003 The National Health and Nutrition Survey in Japan. Ministry of Health, Labour and Welfare: Tokyo, 2006.

	Kolifa M, Petridou A, Mougios V . Effect of prior exercise on lipemia after a meal of moderate fat content. Eur J Clin Nutr 2004; 58: 1327â€“1335.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kokalas N, Petridou A, Nikolaidis MG, Mougios V . Effect of aerobic exercise on lipaemia and its fatty acid profile after a meal of moderate fat content in eumenorrhoeic women. Br J Nutr 2005; 94: 698â€“704.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Herd SL, Hardman AE, Boobis LH, Cairns CJ . The effect of 13 weeks of running training followed by 9â€‰d of detraining on postprandial lipaemia. Br J Nutr 1998; 80: 57â€“66.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tsetsonis NV, Hardman AE, Mastana SS . Acute effects of exercise on postprandial lipemia: a comparative study in trained and untrained middle-aged women. Am J Clin Nutr 1997; 65: 525â€“533.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gill JMR, Caslake MJ, Mcallister C, Tsofliou F, Ferrell WR, Packard CJ et al. Effects of short-term detraining on postprandial metabolism, endothelial function, and inflammation in endurance-trained men: dissociation between changes in triglyceride metabolism and endothelial function. J Clin Endocrinol Metab 2003; 88: 4328â€“4335.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Herd SL, Lawrence JEM, Malkova D, Murphy M, Mastana S, Hardman AE . Postprandial lipemia in young men and women of contrasting training status. J Apply Physiol 2000; 89: 2049â€“2056.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
This study was supported by grants from the Japan Society for the Promotion of Science, Grant-in-Aid for young scientists (No.19800005, 2007â€“2008) and the Health Promotion Foundation (Tokyo, Japan).


Author information
Authors and Affiliations
	Division of Sports Medicine, Graduate School of Comprehensive Human Sciences, University of Tsukuba, Ibaraki, Japan
M Miyashita


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





Corresponding author
Correspondence to
                M Miyashita.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Miyashita, M. Effects of continuous versus accumulated activity patterns on postprandial triacylglycerol concentrations in obese men.
                    Int J Obes 32, 1271â€“1278 (2008). https://doi.org/10.1038/ijo.2008.73
Download citation
	Received: 18 February 2008

	Revised: 08 April 2008

	Accepted: 15 April 2008

	Published: 27 May 2008

	Issue Date: August 2008

	DOI: https://doi.org/10.1038/ijo.2008.73


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
	accumulation
	physical activity
	postprandial lipaemia
	triacylglycerol







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        The Effects of Accumulated Versus Continuous Exercise on Postprandial Glycemia, Insulin, and Triglycerides in Adults with or Without Diabetes: A Systematic Review and Meta-Analysis
                                    
                                

                            
                                
                                    	Xiaoyuan Zhang
	Chen Zheng
	Stephen Heung Sang Wong


                                
                                Sports Medicine - Open (2022)

                            
	
                            
                                
                                    
                                        The effects of phenylalanine on exercise-induced fat oxidation: a preliminary, double-blind, placebo-controlled, crossover trial
                                    
                                

                            
                                
                                    	Keisuke Ueda
	Chiaki Sanbongi
	Satoshi Fujita


                                
                                Journal of the International Society of Sports Nutrition (2017)

                            
	
                            
                                
                                    
                                        Managing Sedentary Behavior to Reduce the Risk of Diabetes and Cardiovascular Disease
                                    
                                

                            
                                
                                    	Paddy C. Dempsey
	Neville Owen
	David W. Dunstan


                                
                                Current Diabetes Reports (2014)

                            
	
                            
                                
                                    
                                        The Latest on the Effect of Prior Exercise on Postprandial Lipaemia
                                    
                                

                            
                                
                                    	Maria I. Maraki
	Labros S. Sidossis


                                
                                Sports Medicine (2013)

                            
	
                            
                                
                                    
                                        Effect of energy expenditure on postprandial triacylglycerol in adolescent boys
                                    
                                

                            
                                
                                    	Keith Tolfrey
	Conor Bentley
	Laura Barrett


                                
                                European Journal of Applied Physiology (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: ]
