







    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: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 27 January 2005



                    Host immunity and synchronized epidemics of syphilis across the United States

                    	Nicholas C. Grassly1, 
	Christophe Fraser1 & 
	Geoffrey P. Garnett1Â 



                    

                    
                        
    Nature

                        volumeÂ 433,Â pages 417â€“421 (2005)Cite this article
                    

                    
        
            	
                        2001 Accesses

                    
	
                        180 Citations

                    
	
                            1 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
A central question in population ecology is the role of â€˜exogenousâ€™ environmental factors versus density-dependent â€˜endogenousâ€™ biological factors in driving changes in population numbers1. This question is also central to infectious disease epidemiology, where changes in disease incidence due to behavioural or environmental change must be distinguished from the nonlinear dynamics of the parasite population2. Repeated epidemics of primary and secondary syphilis infection in the United States over the past 50â€‰yr have previously been attributed to social and behavioural changes3. Here, we show that these epidemics represent a rare example of unforced, endogenous oscillations in disease incidence, with an 8â€“11-yr period that is predicted by the natural dynamics of syphilis infection, to which there is partially protective immunity4. This conclusion is supported by the absence of oscillations in gonorrhoea cases, where a protective immune response is absent5,6. We further demonstrate increased synchrony of syphilis oscillations across cities over time, providing empirical evidence for an increasingly connected sexual network in the United States.
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                    Figure 1: Syphilis and gonorrhoea cases in the United States.[image: ]


Figure 2: Oscillations in syphilis incidence due to immunity.[image: ]


Figure 3: The metapopulation dynamics of syphilis.[image: ]
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