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Overview  

• Introduction and Context 

• Main Themes  

– Primary and Acute Care Data 

• Data, Approaches, Validation, Examples, Imperfection, 
Promise  

– Long Term Care Data 

• Data, Approaches, Validation, Examples, Imperfection, 
Promise  

• Next Steps    



WHO Definition  

• Dementia is a syndrome – usually of a chronic 
or progressive nature – in which there is 
deterioration in cognitive function  

 

• Dementia is caused by a variety of diseases 
and injuries 







Your Focus 

 
• Prevalence and incidence   

– Many countries already have estimates, but developing a 
comparable indicator would give us a baseline to judge 
other numbers against, including diagnosis rates.   

 
• Administrative data from acute, primary and long-term 

care   
– Administrative data from hospitals and other care facilities 

can be used to produce proxies for quality, although it is 
often difficult to identify people with dementia in the data. 
  
 



Main Points I Hope to Make  

• Administrative data on dementia will always 
be imperfect  

 

• We have the opportunity to do better with 
administrative data     

– Better methods 

– Clearer focus  



Primary and Acute Care Data 
Administrative Data  

• Data Characteristics  

– There is a standardized diagnostic coding system 
used in data collection (e.g., ICD-10) 

– The data may come from different providers (e.g., 
hospitals, physicians)  

• Algorithm that defines case based on 

– Specific diagnostic codes  

– Sources of the data 



Approaches  

• Categorical Model (yes/no) 
– Each person in population is defined as either having 

dementia or not 
– Simple pooling algorithm, for example, dementia if one or 

more claim F00 – F03 from hospital or 2 or more claims for 
F00 – F03 from physician 
 

• Continuous Model  
– Each person in population is given a probability of having 

dementia (values from 0 to 1.0)   
– Can use sophisticated statistical or machine learning 

methods to produce these probability estimates  



Validation  

• Given the nature of claims data and coding 
and the nature of dementia as a syndrome 
validation is essential  

• Validation opportunities include 

– Clinical records from hospitals or physician offices 

– Data collected in research studies 

– Data collected from cohort studies of populations  



Validation  

• In big data analytics this is called supervised 
learning 

• No model is perfect and there will be errors 

– False positive – person identified as having 
dementia but who does not have dementia  

– False negative – person with dementia who is 
identified as not having dementia  



Ontario Example  

• Hospital and physician claims data (GP and 
specialist) 

• Gold standard was a sample for the Canadian 
Study of Health and Aging that had detailed 
data on cognitive function  

• Data linkage with consent  

• Used Logistic regression, random forests and 
gradient boosted machine methods to 
generate probabilities  



Sources of Claims  



ROC Curves  



Dealing with Imperfection  

• Incidence and prevalence (i.e., how many 
people have dementia?)  

– Categorical method needs post-hoc adjustment 
simply adding up the number of people who are 
identified as having the disease gives the wrong 
answer 

– Continuous method you can simply add up the 
probabilities to get prevalence    



Dealing with Imperfection  

• What is the quality of care or costs of care for  
individuals with dementia? 

– Categorical method has a fixed false positive and 
false negative rate   

– Continuous method allows you to pick your trade 
off between false positive and false negative to 
suit your needs 



Long Term Care  

• Data Characteristics  

– Focus on measures of function and symptoms 

– Collected by care staff or by external reviewers 

– Repeated at regular intervals  

• Algorithms 
• Individual behaviors or symptoms that can be aggregated 

into scales (CPS, ABS) 

• Used to describe both status and trajectories   

 

 



Approaches  

• Quality of Care  

– Examine quality of care delivery given cognitive 
status  

– Examine short term change in cognitive function 

 

• Disease Incidence and Prevalence   

– Examine longer term trajectories (functional 
phenotypes)   



Validation  

• Validation of the raw data that is collected 

– Reliability of collecting the individual functions 
and symptoms especially around cognitive 
function 

 

• Validation of the scales to other measures of 
cognitive function 

– CPS is limited       







Incidence and Prevalence  

• Dementia is not just a yes/no state it is a 
syndrome that is progressive and varied 

• Disease can be described in terms of 
functional trajectories over time that can 
include cognition and behaviour 

• Functional phenotypes are essential to 
understanding impact of disease and its 
epidemiology   



Functional Phenotypes  



Dealing with Imperfection  

• We have the potential to use functional and 
symptomatic data sources like MDS-RAI to 
look at both quality of care and prevalence  

• We could improve both the reliability of the 
data and the validity of scales  

• Big data methods could provide powerful 
insights into dementia   



Looping Back  



Executive Summary  

A comprehensive strategy that creates an 
infrastructure that supports efforts to link broad 
and deep data in all interested countries is needed. 
The strategy should encourage specific 
collaborative efforts that can better define the 
value of broad and deep data linkages. This work 
will build upon and support existing efforts around 
discovery research in dementia and will help to 
ensure that there are international and national 
efforts focused on performance measurement and 
supporting improvement in systems of health and 
social care for all those affected by dementia. 
 


