
    
      Skip to main content
    

    
  
      


    
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    


  



  


  
  



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Current issue
	ERJ Early View
	Past issues
	ERS Guidelines
	Authors/reviewers	Instructions for authors
	Submit a manuscript 
	Open access
	Peer reviewer login
	WoS Reviewer Recognition Service


	Alerts
	Subscriptions



  


  
  



  
      
  
  
    
  	ERS Publications	European Respiratory Journal
	ERJ Open Research
	European Respiratory Review
	Breathe
	ERS Books
	ERS publications home





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	Log in
	Subscribe
	Contact Us
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	ERS Publications	European Respiratory Journal
	ERJ Open Research
	European Respiratory Review
	Breathe
	ERS Books
	ERS publications home




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    Login

  


  
  



  



    

  



  
                
    
        

    

  


  


  


  
  
    
  
        
            
              

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
  	      

  
  
    
  
        
  
                
    
      	Home
	Current issue
	ERJ Early View
	Past issues
	ERS Guidelines
	Authors/reviewers	Instructions for authors
	Submit a manuscript 
	Open access
	Peer reviewer login
	WoS Reviewer Recognition Service


	Alerts
	Subscriptions


    

  


  



  

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
    
    
    
    
    

      


  
  



  
      
  
  
    
  
  
  
  
      Green and blue spaces and lung function in the Generation XXI cohort: a life-course approach
  
    	Diogo Queiroz Almeida, Inês Paciência, Carla Moreira, João Cavaleiro Rufo, André Moreira, Ana Cristina Santos, Henrique Barros, Ana Isabel Ribeiro

  
    	European Respiratory Journal 2022 60: 2103024; DOI: 10.1183/13993003.03024-2021 

  
  
  


Diogo Queiroz Almeida 
1EPIUnit – Instituto de Saúde Pública, Universidade do Porto, Porto, Portugal
2Laboratório para a Investigação Integrativa e Translacional em Saúde Populacional (ITR), Porto, Portugal
3Departamento de Ciências da Saúde Pública e Forenses e Educação Médica, Faculdade de Medicina, Universidade do Porto, Porto, Portugal
4Unidade de Saúde Pública, Unidade Local de Saúde de Matosinhos, Matosinhos, Portugal
9Equal contributors

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Diogo Queiroz Almeida
	For correspondence: 
diogo.queiroz.almeida@gmail.com


Inês Paciência 
1EPIUnit – Instituto de Saúde Pública, Universidade do Porto, Porto, Portugal
2Laboratório para a Investigação Integrativa e Translacional em Saúde Populacional (ITR), Porto, Portugal
9Equal contributors

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Inês Paciência


Carla Moreira 
5Cmat – Centre of Mathematics School of Sciences, University of Minho, Braga, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


João Cavaleiro Rufo 
1EPIUnit – Instituto de Saúde Pública, Universidade do Porto, Porto, Portugal
2Laboratório para a Investigação Integrativa e Translacional em Saúde Populacional (ITR), Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for João Cavaleiro Rufo


André Moreira 
1EPIUnit – Instituto de Saúde Pública, Universidade do Porto, Porto, Portugal
2Laboratório para a Investigação Integrativa e Translacional em Saúde Populacional (ITR), Porto, Portugal
6Faculdade de Medicina da Universidade do Porto, Porto, Portugal
7Serviço de Imunoalergologia, Centro Hospitalar Universitário de São João, Porto, Portugal
8Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto, Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ana Cristina Santos 
1EPIUnit – Instituto de Saúde Pública, Universidade do Porto, Porto, Portugal
2Laboratório para a Investigação Integrativa e Translacional em Saúde Populacional (ITR), Porto, Portugal
6Faculdade de Medicina da Universidade do Porto, Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ana Cristina Santos


Henrique Barros 
1EPIUnit – Instituto de Saúde Pública, Universidade do Porto, Porto, Portugal
2Laboratório para a Investigação Integrativa e Translacional em Saúde Populacional (ITR), Porto, Portugal
6Faculdade de Medicina da Universidade do Porto, Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Henrique Barros


Ana Isabel Ribeiro 
1EPIUnit – Instituto de Saúde Pública, Universidade do Porto, Porto, Portugal
2Laboratório para a Investigação Integrativa e Translacional em Saúde Populacional (ITR), Porto, Portugal
6Faculdade de Medicina da Universidade do Porto, Porto, Portugal

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	 PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Background Exposure to natural environments may affect respiratory health. This study examined the association of exposure to green and blue spaces with lung function in children, and assessed the mediation effect of air pollution and physical activity.

Methods The study used data from the Generation XXI, a population-based birth cohort from the Porto Metropolitan Area (Portugal). Residential Normalised Difference Vegetation Index (NDVI) at different buffers (100, 250 and 500 m), the accessibility to urban green spaces (UGS) within 400 and 800 m and the minimum distance to the nearest UGS and to the nearest blue spaces were assessed at birth, 4, 7 and 10 years of age. Three life-course measures were calculated: averaged exposure, early-life exposure (birth) and exposure trend over time (change in exposure). Forced vital capacity (FVC), forced expiratory volume in 1 s (FEV1) and forced expiratory flow between 25% and 75% of FVC (FEF25–75%) at 10 years were used as outcomes. To assess associations, linear regression models and path analysis were used.

Results This study included 3278 children. The adjusted models showed that increasing the NDVI exposure over time within 100 m of the child's residence was associated with higher values of FEV1 (L) and FEF25–75% (L·s−1) (β 0.01, 95% CI 0.0002–0.03 and β 0.02, 95% CI 0.001–0.05, respectively). No significant associations were observed for the remaining measures of exposure, and no mediation effect was found for pollution or physical activity.

Conclusion Increasing exposure to greenness at close proximity from residences was associated with improved lung function. While the mechanism remains unknown, this study brings evidence that city greening may improve children's respiratory health.


Abstract
More people are living in urban areas lacking natural spaces, which can have deleterious health effects. Children who increased their exposure to greenness had better lung function. Making cities greener may lead to respiratory health improvements. https://bit.ly/39ZGG4c
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