





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via SAVIR  


  
  



  
      
  
  
    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?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: Injury Prevention]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Authors
	About
	Podcast

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Authors
	About
	Podcast



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via SAVIR  


  
  



  
      
  
  
    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?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 27, Issue 1 
	Association of designated open water swim area regulations and open water drowning rates


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Original research


  


  
  



  
      
  
  
    
      Association of designated open water swim area regulations and open water drowning rates
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	http://orcid.org/0000-0001-7224-9604Linda Quan1,2, 
	http://orcid.org/0000-0002-6632-9592Brianna Mills3, 
	Suet Sen Chau4, 
	Elizabeth Bennett5, 
	Kaylin Bolt6, 
	Anthony Gomez7,8

	[bookmark: aff-1]
1
Division Emergency Medicine, Seattle Children's Hospital, Seattle, Washington, USA


	[bookmark: aff-2]
2
Pediatrics, University of Washington School of Medicine, Seattle, Washington, USA


	[bookmark: aff-3]
3
Harborview Injury Prevention and Research Center, University of Washington, Seattle, Washington, USA


	[bookmark: aff-4]
4
Health Policy and Management, Columbia University Mailman School of Public Health, New York City, New York, USA


	[bookmark: aff-5]
5
External Affairs Department, Seattle Children's Hospital, Seattle, Washington, USA


	[bookmark: aff-6]
6
Assessment Policy Development and Evaluation Unit, Public Health Seattle and King County, Seattle, Washington, USA


	[bookmark: aff-7]
7
Violence and Injury Prevention, Public Health Seattle and King County, Seattle, Washington, USA


	[bookmark: aff-8]
8
Health Services, University of Washington School of Public Health, Seattle, Washington, USA



	Correspondence to
 Dr Linda Quan, Division Emergency Medicine, Seattle Children's Hospital, Seattle, WA 98105, USA; linda.quan{at}seattlechildrens.org





  


  
  



  
      
  
  
    Abstract
Background Although most persons over 5 years of age drown in open water, few laws have sought to regulate open water swim sites. We examined the association between regulations for designated open water swim sites and open water drowning death rates by state.

Methods Using International Classification of Disease (ICD)-10 codes in the CDC Web-based Injury Statistics Query and Reporting System (WISQARS), we identified and calculated open water drowning deaths involving all ages from 2012 to 2017 for 50 states and calculated open water drowning death rates. We then identified and categorised types of state regulations (lifeguards, water quality, rescue equipment, tracking/planning/reporting and signage) for open water swim sites in place in 2017 for a sample of 30 states (20 high-drowning, 10 low-drowning). Analyses evaluated associations between open water drowning rates in three groups (overall, youth and non-white) and the total number and types of state regulations.

Results Swim site regulations and open water drowning death rates for 10 839 victims were associated in all regression models. States with more types of regulations had lower open water drowning death rates in a dose-response relationship. States lacking regulations compared with states with all five types of regulations had open water drowning death rates 3.02 times higher among youth (95% CI 1.82 to 4.99) and 4.16 times higher among non-white residents (95% CI 2.46 to 7.05). Lifeguard and tracking/planning/reporting regulations were associated with a 33% and 45% reduction in open water drowning rates overall and among those aged 0–17 years.

Conclusion States’ open water swim area regulations, especially addressing tracking/planning/reporting and lifeguards, were associated with lower open water drowning death rates.
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