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		Abstract

		Background: Electronic health records (EHRs) are readily available and increasingly used for identifying adverse childhood experience (ACEs), yet well-developed indicators for ACEs remain limited. We aimed to develop clinically relevant indicators of ACEs for routine EHRs of mothers and children using multi-stage risk prediction models of child maltreatment (CM) and maternal intimate partner violence (mIPV).

Methods: We developed a representative population-based birth cohort of  211  ·393 linked mother-child pairs (422·786 total patients) followed from 2-years pre-birth up to 5-years post-birth (2002-2018) across the Clinical Practice Research Datalink (primary care), Hospital Episode Statistics (secondary care), and the Office for National Statistics mortality register. We randomly assigned the cohort into a derivation cohort (2/3 of sample) and a validation cohort by GP practice. The primary outcome (reference standard) was any CM or mIPV in the mother's or child's record from 2-years pre-birth (mIPV only) up to 5-years post-birth. We used 8 prediction models combined with expert ratings to systematically developed indicators. We validated the final indicators by integrating results from machine learning models, survival analyses and clustering analyses in the validation cohort.

Findings: We included 63 indicators in six ACE domains: maternal mental health problems (mMHPs), maternal substance misuse (MSM), adverse family environments (AFE), CM, mIPV, and high-risk presentations for CM (HRP-CM)  . Excluding the 7 indicators in the reference standard, 56 indicators showed high discriminative validity for family violence  (validation cohort, area under the receiver operating characteristic curve: 0·85, 95% CI: 0·84-0·86). The prevalence over the 2-year period before and after birth were 39·1% for any of the 63 ACE indicators, 22·2% for mMHPs, 15·7% for AFE, 8·1% for HRP-CM, 6·9% for MSM, and 3·0% for any CM (2·4%) and mIPV (1·0%). 74·1% of ACEs were recorded only in primary care.

Interpretation: We developed and quantified clinically relevant indicators for identifying ACEs using EHRs of mothers and children presenting to health care during pregnancy and early childhood. Details of all ACEs and indicators are publicly available for further evaluation (https:/ACEsinEHRs.com).

Funding: None to declare. 

Declaration of Interest: None to declare. 

Ethical Approval: The study was approved by the MHRA (UK) Independent Scientific Advisory Committee 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Adverse childhood experiences, Child protective services, Domestic violence and abuse, Electronic health records, machine learning, risk prediction

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	

























    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Syed,  Shabeer and González-Izquierdo,  Arturo and Allister,  Janice and Feder,  Gene and Li,  Leah and Gilbert,  Ruth, Adverse Childhood Experiences (ACEs) in English Electronic Health Records of Linked Mothers and Children: Validation Study Using a Multistage Risk-Prediction Model.  Available at SSRN: https://ssrn.com/abstract=3937569 or http://dx.doi.org/10.2139/ssrn.3937569 
		
	

	

	
	
	

	
		
	

	
		




	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Shabeer Syed (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University College London - Population, Policy and Practice Research and Teaching Department  ( email )

			

			
			
				
				
				
					London
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Arturo González-Izquierdo

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University College London - Institute of Health Informatics 

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Janice Allister

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Government of the United Kingdom - National Health Service (NHS)  ( email )

			

			
			
				
				
				
					London, SW1A 2NS
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Gene Feder

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University of Bristol  ( email )

			

			
			
				
				
				
					University of Bristol,
Senate House, Tyndall Avenue
Bristol, Avon BS8 ITH
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Leah Li

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University College London - Population, Policy and Practice Research and Teaching Department  ( email )

			

			
			
				
				
				
					London
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ruth Gilbert

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				University College London - Great Ormond Street Institute of Child Health  ( email )

			

			
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				
					
						

						
						Please enable JavaScript to view the comments powered by Disqus.

					

				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Click here to go to TheLancet.com

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Go to TheLancet.com
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       76

			

		
		
		
			Abstract Views

			      430

		

		
		
	


	

	
		
			
				      112 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
					
					
						
					

					
						
					

					
						
					

					
						
					

					
						
							
								
									
										Preprints with The Lancet Specialties
									

									
										
											All Journals (16826)
										
											Allergy & Immunology (1063)
										
											Anaesthesia & Analgesia (51)
										
											Cardiology & Vascular Medicine (1168)
										
											Child & Adoloscence Health (1321)
										
											Critical Care (577)
										
											Dermatology (105)
										
											Digital Health (829)
										
											Endocrinology (963)
										
											Gastroenterology (989)
										
											Genetics & Genomics (2204)
										
											Geriatrics (204)
										
											Global Health (1326)
										
											Haematology (651)
										
											Infectious Diseases (5608)
										
											Nephrology (342)
										
											Neurology (1489)
										
											Nutrition (495)
										
											Obstetrics & Gynaecology (775)
										
											Oncology (3357)
										
											Ophthalmology (231)
										
											Otolaryngology (113)
										
											Planetary Health (263)
										
											Primary Care (853)
										
											Psychiatry (1095)
										
											Public Health (3555)
										
											Radiology & Medical Imaging (454)
										
											Respiratory Medicine (713)
										
											Rheumatology & Orthopaedics (613)
										
											Surgery (398)
										
											Urology (97)
										
									

								

							
						

					

				
				
					

    
        
            Related eJournals

        	
                    Preprints with The Lancet

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Preprints with The Lancet

                                
                                    Subscribe to this free journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              262

                                    

                                    
                                        PAPERS

                                           16,826

                                    

                                

                                
                            

                        

                    

                
	
                    Public Health eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Public Health eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               90

                                    

                                    
                                        PAPERS

                                            8,322

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Developmental Psychology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Developmental Psychology eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               63

                                    

                                    
                                        PAPERS

                                            5,904

                                    

                                

                                
                            

                        

                    

                
	
                    Digital Health eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Digital Health eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               63

                                    

                                    
                                        PAPERS

                                            1,918

                                    

                                

                                
                            

                        

                    

                
	
                    Child & Adolescent Health eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Child & Adolescent Health eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               57

                                    

                                    
                                        PAPERS

                                            2,037

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
			
				
			
			
		
	


	
	
	






		
		









	






	
		
			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright © 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l200 in   0.183 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
