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What’s Wrong with Today’s 
Outcomes Measures ?



not practical
measurement of multiple constructs may need hundreds 
of items & provider reports are often not available

What is Wrong with Today‘s Measurement?



not practical

not comparable

measurement of multiple constructs may need hundreds 
of items & provider reports are often not available 

same constructs are often measured with different 
instruments without being comparable

What is Wrong with Today‘s Measurement?



adapted from John Ware, Medical Care 1995

Reported health transition   

SIP = Sickness Impact Profile (1976)
HIE = Health Insurance Experiment surveys (1979)
NHP = Nottingham Health Profile (1980)
QLI = Quality of Life Index (1981)
COOP = Dartmouth Function Charts (1987)
DUKE = Duke Health Profile (1990)

MOS FWBP = MOS Functioning and Well-Being Profile (1992)
MOS SF-36 = MOS 36-Item Short-Form Health Survey (1992)
QWB = Quality of Well-Being Scale (1973)
EUROQOL = European Quality of Life Index (1990)
HUI = Health Utility Index (1996)
SF-6D = SF-36 Utility Index (Brazier, 2002)

Psychometric Utility Related
Concepts and Characteristics SIP HIE NHP QLI COOP DUKE MOS

FWBP
MOS
SF -36

QWB EURO
-QOL

HUI SF-6D

CONCEPTS
Physical functioning            
Social functioning           
Role functioning           
Psychological distress           
Health perceptions (general)       
Pain (bodily)         
Energy/fatigue       
Psychological well-being    
Sleep    
Cognitive functioning    
Quality of life   

Not Comparable



Not Anchored
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not practical

not comparable, not anchored

measurement of multiple constructs may need hundreds 
of items & provider reports are often not available 

same constructs are often measured with different 
instruments without being comparable

What is Wrong with Today‘s Measurement?

restricted measurement range
clinical instruments do not provide information
for the general population 



Restricted Range
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not practical

not comparable

not precise

measurement of multiple constructs may need hundreds 
of items & provider reports are often not available 

same constructs are often measured with different 
instruments without being comparable

measurement precision does not meet required 
standards for individual clinical decision making

What is Wrong with Today‘s 
Measurement?

restricted measurement range
clinical instruments do not provide information
for the general population 
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Self Reported Health Status

Precison & Clinical Decision Making
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Can We Do Better ? 
Without Building Just Another 

Tool !



http://www.nihpromis.org/

Position of PROMIS at the NIH

2004
Key Roadmap

Initiatives
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• Facilitate a better integration of PROMs for the 
assessment of health outcomes …

• More precise and less burdensome PROMs
• Standardized assessments
• Up- and Downwards comparability
• Tools useful for epidemiology, research and clinical 

practice at the same time

Rational of the NIH Initiative

NIH RFA RM04-011Long-term objective … 

Mid-term objective … 

Item Response Theory (IRT) 
Item Banks
& 
Computer Adaptive Tests (CAT)



1

Steps towards an IRT Item Bank

Construct Definition Literature Review/Consensus



Satisfaction with Participation                   
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Item Construction Qualitative Review

1

2

Steps towards an Item Bank

Construct Definition Literature Review/Consensus

@ 8,000 items reviewed

binning and winnowing to 1,064 items

28 focus groups

784 cognitive interviews



Item Bank Development

Item Construction Qualitative Review

1

2

3 Quantitative Data Analysis

Steps towards an Item Bank

Construct Definition Literature Review/Consensus

>20,000 participants studied

>1,000 items studied

12 statisticians

1 statistical coordination center
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Skewness

Unidimensionality

Local Independency

Heuristic Analysis
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Parameter Estimation

Item Fit & Parameter Stability
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Item Response Curves
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Item Construction Qualitative Review

1Construct Definition Literature Review/Consensus



“Item Response Theory” (IRT) Item Bank
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The patient with a score of 60 has a significant higher physical function than the average. 
Persons with those score typically have no problem running five miles …

“Item Response Theory” (IRT) Item Bank

e.g. for Physical Function
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The patient with a score of 32 has a highly significant lower physical function than the average 
person. Persons with those score typically have difficulties bathing and dressing, running errands …

“Item Response Theory” (IRT) Item Bank

e.g. for Physical Function
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A patient with a estimated score of 32 would only get items relevant to this level of disability, e.g. 
asking if she/he has difficulties bathing and dressing, running errands, get on of toilet …

Computer Adaptive Test

e.g. for Physical Function



PROMIS Approach



PROMIS Tools

Pick a PRO

Build a PRO

Use a CAT

Transfer Scores from established 
instruments into each other

Transfer Scores from 
established tools into IRT scores

Predefined static PROMIS instruments
PROMIS-29, -43, -57 Profiles
(one size fits all)

User picks the items of the bank with 
most appropriate face validity
(e.g. literacy level, measurement range
target population) 

Cautious 
Adaptor

Most precise and less burdensome
individually tailored test

Adventurous
IRT Believer

Let’s go 
Crazy …

Standardization
of Measurement

Item 
Bank

Don’t like to 
change
anything

Different Levels 
of Adaptation
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Pick a PRO PROMIS 29 Profile



Pick a PRO PROMIS 29 Profile



Pick a PRO PROMIS 29 Profile



Build a PRO

Depression Item Bank
28 items



created parallel forms (A and B) using IRT methods for each domain

Build a PRO



Build a PRO

Physical Function Fatigue Depression

ICC = .92
r = .92
Cronbach α Form A/B =.93/.93

ICC = .92
r= .92
Cronbach α Form A/B =.96/.96

ICC = .90
r= .90
Cronbach α Form A/B =.95/.94

n=912 chronically ill patients



Build a PRO
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Computer Adaptive Tests



Physical Function 
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error reliability
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6.0

5.0

4.0

3.0

2.0

1.0

0
10 20 30 40 50 60 70

general population mean

Comparison between SF-8, SF-36 and PROMIS tools

0.80

0.90

0.95

SF-8
(1 item)

SF-36 PF
(10 items)

CAT
(10 items)

Item Bank
(124 items)

1 SD

n=20.423



Measurement Precision and Range
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Measurement Precision and Range
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Measurement Precision and Range
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How to Access 
PROMIS Tools ? 



To DO

www.nihpromis.org



Assessment Center



Assessment Center



Assessment Center



Assessment Center



Conclusion



Conclusions

1 The PROMIS initiative may help to harmonize 
and standardize PRO measures

IRT based instruments can estimate the precision 
for each assessment and tailor effectiveness cut 
offs to each patient

CAT instruments promise to provide more precise 
measurement without increased respondent burden

2

3



This work was supported in part by the National Institutes of 
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Item Response Theory



Item Response Theory
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Item Information
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Item and Test Information
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How to Score a Patient ?
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CAT
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Assessment Center
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I felt like a failure
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I felt worthless
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I felt that nothing could cheer me up
1. Never
2. Rarely
3. Sometimes
4. Often
5. Always

T-Score = 55 SE = 2
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Computer Adaptive Tests

Higher
Depression
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Depression

1. Question
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3. Question

Questionnaire
with high
precision -
AND
wide range

SE 1,3 SE -30% SE -60%

Mood ?

depressed !

Self-esteem ?

very low !

Thoughts of 
Suicide?

never !



Theta
IRT score
estimation

using all
64 items

Dynamic vs Static Assessment
n=3270

Theta 
CAT score estimation ≈ 6 items

-3 -2 -1 0 1 2 3

Depression-CAT r=.95

Stopping rule SE<.32 ( reliability>.90)

Fliege, Becker, Bjorner, Klapp, Rose. Qual Life Res 2005 Walter, Becker, Bjorner, Klapp, Rose, Diagnostica 2005, 51 88-100



Thermoscope
Galileo 1597
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