







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Journal of Exposure Science & Environmental Epidemiology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	journal of exposure science & environmental epidemiology

	original article

	
                                    article


    
        
        
            
            
                
                    	Original Article
	Published: 06 November 2013



                    Arsenic exposure of rural populations from the Rift Valley of Ethiopia as monitored by keratin in toenails

                    	R Brittany Merola1, 
	Julia Kravchenko2, 
	Tewodros Rango1 & 
	â€¦
	Avner Vengosh1Â 

Show authors

                    

                    
                        
    Journal of Exposure Science & Environmental Epidemiology

                        volumeÂ 24,Â pages 121â€“126 (2014)Cite this article
                    

                    
        
            	
                        678 Accesses

                    
	
                        17 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Environmental sciences
	Epidemiology


    


                
    
    

    
    

                
            


        
            Abstract
Arsenic (As) contamination of drinking water is a worldwide phenomenon whose effect among vulnerable and rural communities in the Rift Valley of Ethiopia in eastern Africa is not well studied. This study examines As exposure and bioaccumulation from drinking water by monitoring human keratin in the form of toenails from exposed populations. Groundwater samples from drinking water wells (n=34) were collected along with toenail samples (n=58) from local communities and were analyzed for trace metals including As by inductively coupled plasma mass spectrometry (ICP-MS). Of the total number of wells tested, 53% had As level above the WHO maximum contamination level of 10â€‰p.p.b. Arsenic in toenails was significantly correlated to corresponding drinking water (r=0.72; R2=0.52; P<0.001). This correlation improves for drinking water with As concentrations above 2â€‰p.p.b. (r=0.74; R2=0.54; P<0.001). Male minors (<18 years old) were found to have greater nailâ€“As concentrations compared with adults consuming equal amounts of As (P<0.05). Estimated As dose specifically from drinking water sources was also associated with nail concentrations (P<0.01). We suggest that As measurement in nails could be a reliable method for detecting As exposure in residents living in rural areas.
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