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    Abstract
Introduction Particulate air pollution is a major public health concern and is associated with cardiovascular disease. In healthy volunteers, reducing particulate air pollution exposure attenuates exercise-induced increases in blood pressure and improves heart rate variability. In this study, we investigated the benefit of reducing exposure in patients with coronary heart disease.

Methods In an open-label randomised crossover trial, 98 patients with coronary heart disease walked on a predefined city centre route in Beijing in the presence and absence of a highly efficient facemask. Personal exposure to air pollution and exercise was assessed continuously using portable monitors and GPS tracking respectively. Blood pressure was measured using ambulatory blood pressure monitoring. Continuous 12-lead electrocardiography was carried out using a Holter monitor. Subjects' symptoms were assessed using a simple questionnaire.

Results The mask intervention was well tolerated and reduced general symptoms, perceived effort of work and perception of pollution (p<0.05 for all). Temperature (17.3±5.2 (mean±SD) vs 16.8±5.8°C) and relative humidity (30±14 vs 35±18 %) were similar in the presence and absence of the facemask respectively. Ambient particulate mass concentration (median 61 (IQR: 20 to 88) vs 89 (25 to 170) μg/m3; PM2.5) and particle number (4.19±1.29 vs 4.39±1.45×104 particles/cm3) were slightly lower during the mask visit, but based on efficacy studies, we predict the mask reduced the exposure further to 2 μg/m3 and 1200 particles/cm3 respectively. During the 2-h walk, exercise performed was identical on both visits. When subjects wore a facemask, mean arterial pressure was lower (93±10 vs 96±10 mm Hg; p=0.025) and heart rate was similar (p>0.05). During the 2-h walk, heart rate variability was increased (HF-power 54 (27 to 108) vs 40 (20 to 69) ms2, p=0.005; HF/LF ratio 0.418 (0.258 to 0.712) vs 0.328 (0.207 to 0.573), p=0.004; RMSSD 16.7 (13.2 to 22.5) vs 14.8 (10.9 to 19.6) ms, p=0.007) when a facemask was worn. There were no differences in overall 24-h blood pressure, heart rate or heart rate variability. Maximal ST segment depression throughout the 24-h period was reduced when subjects wore a mask (−142 (−179 to −110) vs −156 (−202 to −123) μV; p=0.046) although there was no difference in the frequency of ST segment depression (>1 mm) episodes or symptoms of angina.

Conclusions In patients with coronary heart disease, wearing a facemask reduces symptoms and is associated with objective improvements in myocardial ischaemia, blood pressure and heart rate variability. This simple well-tolerated intervention has the potential to reduce the incidence of cardiovascular events in patients with coronary heart disease living in industrialised or urban environments.


	air pollution
	blood pressure
	facemask




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/hrt.2010.195958.25

  


  
  



  
        Statistics from Altmetric.com

    
  
  
    
  


  
  



  
      
  
  
    


  


  
  



  
        Request Permissions

    
  
  
    If you wish to reuse any or all of this article please use the link below which will take you to the Copyright Clearance Center’s RightsLink service. You will be able to get a quick price and instant permission to reuse the content in many different ways.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	air pollution
	blood pressure
	facemask




  


  
  



  
      
  
  
    

  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BCS  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BCS  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



      

      
    

    
    
      
        
  
      
  
  
      


  
  



      

    

  
  
   
    
    
    
      
        
  
      
  
  
    
  
      
  
     
          

          

          

          

          




  


  
  



      

    

  
  
   
  


  



  

          

        


        
        
      

    

   

 


    
    
      
          
    

    
  
    
  
    
  
      
  
  
    	[image: British Cardiovascular Society]

  


  
  



  



  



  

      

    

  
    
    
      
          
    

    
  
    
  	Content	Latest content
	Current issue
	Archive
	Browse by collection
	Most read articles
	Top cited articles
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	Education in heart
	Best Research Paper Award
	Thank you to our reviewers


	Authors	Instructions for authors
	Submit an article
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 SoundCloud
	 YouTube

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-201XPrint ISSN: 1355-6037

        Copyright © 2023 BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


