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                    Abstract
Aims/hypothesis
Low phosphate and high calcium concentrations have been linked to altered glucose tolerance and reduced insulin sensitivity in non-diabetic individuals. The aim of this study was to examine the relationships of calcium and phosphate levels and the calcium–phosphate product with the development of type 2 diabetes.
Methods
Participants were 863 African-Americans, Hispanics and non-Hispanic whites in the Insulin Resistance Atherosclerosis Study who were free of diabetes at baseline. The mean follow-up period was 5.2 years. The insulin sensitivity index (SI) and acute insulin response (AIR) were directly measured using the frequently sampled IVGTT.
Results
Calcium concentration (OR per 1 SD unit increase, 1.26 [95% CI 1.04, 1.53]) and calcium–phosphate product (OR 1.29 [95% CI 1.04, 1.59]) were associated with incident diabetes after adjustment for demographic variables, family history of diabetes, and 2 h glucose. The relationship between phosphate concentration and progression to diabetes was close to statistical significance (OR 1.21 [95% CI 0.98, 1.49]). Calcium concentration (OR 1.37 [95% CI 1.09, 1.72]) and calcium–phosphate product (OR 1.39 [95% CI 1.09, 1.77]) remained associated with incident diabetes after additional adjustment for BMI, plasma glucose, SI, AIR, C-reactive protein, estimated GFR, diuretic drugs and total calcium intake.
Conclusions/interpretation
Elevated serum calcium and calcium–phosphate product are associated with increased risk of developing type 2 diabetes independently of measured glucose, insulin secretion and insulin resistance. Future studies need to analyse the role of calcium–phosphate homeostasis in the pathophysiology of diabetes.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The association between hypomagnesemia and poor glycaemic control in type 1 diabetes is limited to insulin resistant individuals
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 April 2022
                                    

                                

                                Lynette J. Oost, Julia I. P. van Heck, … Jeroen H. F. de Baaij

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        High or low calcium intake increases cardiovascular disease risks in older patients with type 2 diabetes
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 August 2014
                                    

                                

                                Jui-Hua Huang, Leih-Ching Tsai, … Fu-Chou Cheng

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Association of osteoprotegerin with impaired glucose regulation and microalbuminuria: the REACTION study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 December 2015
                                    

                                

                                Yixin Niu, Zhen Yang, … Qing Su

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Abbreviations
	AIR:
	
                    Acute insulin response

                  
	CVD:
	
                    Cardiovascular disease
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