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Classical vs. IRT Measurement 

      Classical Measurement Model 



Classical vs. IRT Measurement 

 IRT 



Arithmetic Algebra Calculus 

What is CAT? 

Imagine a 1000 Item Math Test 
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              Bi-Factor IRT Model 
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Gibbons and Hedeker, 1992, Psychometrika                                                                                               
Gibbons et.al., 2007, Applied Psychological Measurement 



Paradigm Shift 

• Traditional Measurement 
– Fix items allow precision to vary 

• IRT-Based CAT 
– Fix precision allow items to vary 

• Change precision depending on application 
– Epidemiology – fewer items lower precision (se=.4) 

– Primary care screening – medium precision (se=.3) 

– RCTs – more items high precision (se=.2) 

• Suicide Screen – C-SSRS items (2-4) 



CAT-DI RESULTS 
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CAD-MDD – Results 

Sensitivity: 0.95 
Specificity: 0.87 

 
Average of 4 Items Max=6 

  
      Gibbons et.al., J. of Clinical Psychiatry (2013) 



Independent Validation Study  
 • Highly Comorbid Community MH sample (n=150) 

– High sensitivity 0.96 maintained for entire sample 

– Specificity 1.0 for MDD vs Control  

– CAT-DI, CAT-ANX, CAT-BP all predict Dx 

– MDD 28-fold across scale 

– GAD and current BP each 12-fold across scale 

• 97% accurately reflected mood 

• 86% preferred computer interface (10% preferred pp) 

• 97% Comfortable taking CAT-MH 

• 98% Answered honestly 
 
Achtyes E.D., Halstead S., Smart L., Moore T., Frank E., Kupfer D., Gibbons R.D. Validation of computerized adaptive testing in an outpatient 
non-academic setting.  Psychiatric Services, in press. 

 



Rates of Detection and Service Utilization 

• Emergency Department U of Chicago (n=1000) 
• 26% MDD positive screens (>50% confidence) 
• 22% MDD positive screens (>90% confidence) 
• 7% MDD Positive + moderate or severe CAT-DI 
• 3% suicide screen positive 
• 3-fold increase in ED visits in past year  
    moderate/severe vs. none/mild  
• 4-fold increase in hospitalizations in past year       

moderate/severe vs. none/mild  
• None of these patients had a psychiatric indication 

 
• Primary Care Spain and US Latino Samples (n=1000) 

• 33% MDD positive screens (>50% confidence) 
• 25% MDD positive screens (>90% confidence) 
• 9% MDD Positive + moderate or severe CAT-DI 

 



             Future Directions 

• Screening and monitoring in primary care 
• Inexpensive phenotyping for GWAS studies 
• Psychiatric epidemiology 
• Comparative effectiveness and safety 
• Differential Item Functioning – Global Health 
• Kiddie CAT - Developmental shifts – vertical scaling 
• Spend billions on biology but validate using stone age 

clinical measurements  
• Autism, PTSD, RDoC, … 
• Military – Suicide RR=4 within 4 years of discharge 
• Cloud computing environments 

 


