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Computer Adaptive Testing

• Computer Adaptive Tests (CAT) adapt to 
respondent by sequentially choosing items

• Results can often be obtained administering 
fewer items

• Reduced respondent burden may lead to 
higher completion rates for surveys

• Commonly used in education testing, but not 
in the medical field



The PROMIS Network

• Patient Reported Outcomes Measurement 
Information System (PROMIS)

• Part of the NIH Roadmap Initiative
• Improve the reliability and validity of Patient 

Reported Outcomes (PROs)
• Develop item banks used to create short forms and 

CAT measures across different chronic diseases
• Individuals will answer different items to arrive a t a 

score
• Used Item Response Theory (IRT) to calibrate the 

item bank so scores can be compared across 
individuals



The PROMIS Network

• Has developed psychometrically sound item banks
– Physical functioning
– Fatigue
– Pain
– Emotional distress

• Depression, Anxiety and Anger

– Social role participation
– Sleep and wake disturbance



• Administers CAT tests
• Easy access to PROMIS instruments 

including short forms
• Allows for secure selection and storage 

of data
• Anyone can use this service
• Address: www.assessmentcenter.net

The PROMIS Network
Assessment Center
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• PROMIS CAT
– T score with mean 50 and SD of 10
– Higher T score represents more of the 

latent construct being measured
– Based on US general population

The PROMIS Network
Assessment Center



• PROMIS CAT
– First question provides most information 

based on the general population
– Response dictates the choice of the next 

item
– CAT continues until

• SE drops below a specified level
• Max number of questions reached

The PROMIS Network
Assessment Center



The PROMIS Network
Assessment Center

www.nihpromis.org



• BSI
– 53 items
– T score based on non -patient male general 

scores
– T score range from 0 to 80
– Has cut points for caseness

Brief Symptom Inventory



PC Smart

• Two condition randomized pilot test

• Goal: Determine if group composition 
affected the efficacy of an established group 
based cognitive behavioral stress 
management intervention

• Participants completed Brief Symptom 
Inventory (BSI) as part of a battery of tests

• Participants completed PROMIS CAT 
domains for depression, anxiety and anger 

Investigator: Cindy Carmack, PhD



PC Smart Eligibility

• DX of prostate cancer
• No evidence of metastatic disease
• Read, speak and write English
• Resides within 1 hour of MD Anderson
• 21 years of age or older
• Be able to provide meaningful informed 

consent 



• 136 prostate cancer patients
• Mean age 63 (SD = 8.0)

Demographics PC Smart

Race N %

White 85 65

African American 29 22

Hispanic 11 9

Asian 4 3

Other 1 1



Comparison of BSI to PROMIS CAT Tools

• Data collected during screening for PC 
Smart

• Compared PROMIS subscales for 
depression, anxiety and anger with the 
corresponding BSI subscales

• Analysis: Bivariate correlations and 
Receiver Operating Characteristics 
Curves (ROC)



Mean BSI Values PC Smart

BSI Mean T 

Score

SD BSI Case 

N (%)

Depression 52.3 10.6 27 (20%)

Anxiety 50.7 11.2 21 (15%)

Hostility 50.2 10.1 15 (11%)



Mean Values and Item Numbers

PROMIS CAT
Mean 

CAT
SD CAT

Mean # 

Items CAT

# Items 

BSI

Depression 45.9 8.9 9.5 6

Anxiety 48.6 8.2 7.4 6

Anger 47.2 8.2 7.1 5



BSI Case

Mean CAT 

Score
Yes No

Depression 58.2 42.8

Anxiety 61.1 46.4

Hostility 61.2 45.4

Mean Values PROMIS CAT by BSI Case

Significance P < .000 for all variables



Comparison of BSI to PROMIS CAT Tools

Correlation (P Value)
ROC

Area Under Curve (SE)

Depression .85 (.000) .966 (.014)

Anxiety .76 (.000) .975 (.012)

Hostility .66 (.000) .952 (.027)



ROC Curve PROMIS CAT Depression

BSI Depression Cut Point by PROMIS Depression Score



BSI Anxiety Cut Point by PROMIS Anxiety Score

ROC Curve PROMIS CAT Anxiety



ROC Curve PROMIS CAT Anger

BSI Anger Cut Point by PROMIS Anger Score



Depression 
CAT Score

Sensitivity Specificity

49.5 .962 .863

52.8 .808 .951

57.8 .500 .990

Potential Cut Points for PROMIS CAT Depression



Anxiety CAT 
Score

Sensitivity Specificity

54.7 .947 .927

56.1 .842 .963

61.5 .474 .991

Potential Cut Points for PROMIS CAT Anxiety



Anger CAT 
Score

Sensitivity Specificity

51.5 .993 .821

54.5 .800 .949

58.1 .667 .983

Potential Cut Points for PROMIS CAT Anger



Limitations

• Small sample size
• Only male participants
• BSI not the best ‘gold standard ’



Conclusions

• CAT were highly correlated to BSI
• ROC analysis indicated strong 

relationship between BSI caseness and 
PROMIS CAT

• Respondent burden was minimal
• Did not have big savings compared to 

BSI
• Further testing of CAT important for 

cancer populations


