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            Abstract
Objective: To identify the features of an optimal exercise programme in terms of type of exercise, intensity and frequency that would maximise the training induced decrease in blood pressure (BP).Data identification: Trials were identified by a systematic search of Medline, Embase and Science Citation Index (SCI), previous review articles and the references of relevant trials, from 1980 until 1996, including only English language studies.Study selection: The inclusion criteria were limited to randomised controlled trials of aerobic or resistance exercise training conducted over a minimum of 4 weeks where systolic and diastolic BP was measured.Results: A total of 29 studies (1533 hypertensive and normotensive participants) were included, 26 used aerobic exercise training, two trials used resistance training and one study had both resistance and aerobic training groups. Aerobic exercise training reduced systolic BP by 4.7 mmâ€‰Hg (95% CI: 4.4, 5.0) and diastolic BP by 3.1 mmâ€‰Hg (95% CI: 3.0, 3.3) as compared to a non-exercising control group, however, significant heterogeneity was observed between trials in the analysis. The BP reduction seen with aerobic exercise training was independent of the intensity of exercise and the number of exercise sessions per week. The evidence for the effect of resistance exercise training was inconclusive.Conclusions: Aerobic exercise training had a small but clinically significant effect in reducing systolic and diastolic BP. Increasing exercise intensity above 70% VO2 max or increasing exercise frequency to more than three sessions per week did not have any additional impact on reducing BP.




            
                
                    

    
        
            
                
                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 digital issues and online access to articles
$119.00 per year
only $9.92 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: ]

                                
                                
                                    
                                        Effects of aerobic exercise on blood pressure in patients with hypertension: a systematic review and dose-response meta-analysis of randomized trials
                                        
                                    

                                    
                                        Article
                                        
                                         23 October 2023
                                    

                                

                                Bahareh Jabbarzadeh Ganjeh, Sheida Zeraattalab-Motlagh, â€¦ Sakineh Shab-Bidar

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        An evidence-based analysis of managing hypertension with isometric resistance exerciseâ€”are the guidelines current?
                                        
                                    

                                    
                                        Article
                                        
                                         22 November 2019
                                    

                                

                                Neil A. Smart, Jeffrey Gow, â€¦ Melissa J. Pearson

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Isometric handgrip training, but not a single session, reduces blood pressure in individuals with hypertension: a systematic review and meta-analysis
                                        
                                    

                                    
                                        Article
                                        
                                         15 November 2022
                                    

                                

                                PatrÃcia C. Oliveira, Marcondes R. Silva, â€¦ Gustavo Waclawovsky

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                
Author information
Authors and Affiliations
	Department of General Practice, Flinders University of South Australia, Bedford Park, 5042, SA, Australia
JA HalbertÂ &Â CA Silagy

	Rehabilitation, Aged and Extended Care, Repatriation General Hospital, Daw Park, SA, 5041, Australia
P Finucane

	Exercise Physiology, School of Education, Flinders University of South Australia, Bedford Park, 5042, SA, Australia
RT Withers

	Centre for Physical Activity in Ageing, Hampstead Centre, Royal Adelaide Hospital, Adelaide, 5000, SA, Australia
PA Hamdorf

	Centre for Ageing Studies, Flinders University of South Australia, Bedford Park, 5042, SA, Australia
GR Andrews


Authors	JA HalbertView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	CA SilagyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	P FinucaneView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	RT WithersView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	PA HamdorfView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	GR AndrewsView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Halbert, J., Silagy, C., Finucane, P. et al. The effectiveness of exercise training in lowering blood pressure: a meta-analysis of randomised controlled trials of 4 weeks or longer.
                    J Hum Hypertens 11, 641â€“649 (1997). https://doi.org/10.1038/sj.jhh.1000509
Download citation
	Received: 14 January 1997

	Accepted: 14 June 1997

	Issue Date: 01 October 1997

	DOI: https://doi.org/10.1038/sj.jhh.1000509


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
	blood pressure
	hypertension
	physical training
	exercise







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Are home-based exercises effective to reduce blood pressure in hypertensive adults? A systematic review
                                    
                                

                            
                                
                                    	Gabriel Dias Rodrigues
	Ligia Soares Lima
	Pedro Paulo da Silva Soares


                                
                                Clinical Hypertension (2022)

                            
	
                            
                                
                                    
                                        Effectiveness of Physical Activity and Exercise on Ambulatory Blood Pressure in Adults with Resistant Hypertension: A Systematic Review and Meta-Analysis
                                    
                                

                            
                                
                                    	Suranga Dassanayake
	Gisela Sole
	Margot Skinner


                                
                                High Blood Pressure & Cardiovascular Prevention (2022)

                            
	
                            
                                
                                    
                                        Exercise and sport science australia position stand update on exercise and hypertension
                                    
                                

                            
                                
                                    	James E. Sharman
	Neil A. Smart
	Michael Stowasser


                                
                                Journal of Human Hypertension (2019)

                            
	
                            
                                
                                    
                                        The effects of exercise referral schemes in the United Kingdom in those with cardiovascular, mental health, and musculoskeletal disorders: a preliminary systematic review
                                    
                                

                            
                                
                                    	Nikita Rowley
	Steve Mann
	Alfonso Jimenez


                                
                                BMC Public Health (2018)

                            
	
                            
                                
                                    
                                        A wearable-enhanced fitness program for older adults, combining fitness trackers and gamification elements: the pilot study fMOOC@Home
                                    
                                

                            
                                
                                    	Anika Steinert
	Ilona Buchem
	Marten Haesner


                                
                                Sport Sciences for Health (2018)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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

                    	
                                
                                    Announcements
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open access publishing
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    About the Partners
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    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


    





        
    
        
            

            
                
                    Journal of Human Hypertension (J Hum Hypertens)
                
                
    
    
        ISSN 1476-5527 (online)
    
    


                
    
    
        ISSN 0950-9240 (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: ]
