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What is Your Health?

*  Bodily structure & function

*  What you are able to do – functioning    

*  How you feel – distress & well-being

*  What you say it is – personal evaluation

Sources:  Understanding Health Outcomes Educational Series
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Background

*  Patient-reported outcomes (PROs) are very useful
*  Standardization of concepts & metrics is enabling  

comparisons & interpretation across applications
*  Widespread use proves that more practical short forms

will be adopted
*  Traditional “static” short forms rarely meet clinical standards

of precision
*  Advances, including item response theory (IRT), computerized 

adaptive testing (CAT) and the Internet may provide solutions



Continuum of Disease-specific and 
General Health Measures
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Which Is Most Valid For the Purposes of 
Measuring Health Outcome
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Continuum of Disease-specific and 
General Health Measures

Adapted from:  Wilson and Cleary, JAMA, 1995
Ware, Annual Rev. Pub. Health, 1995 Health-related QOL



SF-36  Health Survey  Measurement Model
®



Comprehensive Outcomes Measure: Asthma 
Control Test

References:   Nathan RA, Sorkness CA, Kosinski M et al., “Development of the Asthma Control Test:  A survey for 
assessing asthma control. Journal of Allergy and Clinical Immunology. 2004;113:59-65.

Schatz  M, Sorkness CA, Li JT, Marcus P, et al, “Asthma Control Test:  Reliability, validity, and 
responsiveness in patients not previously followed by asthma specialists,” Journal of Allergy and 
Clinical Immunology, 2006;117:549-556.



There is More to the Continuum



Prediction and Risk Management:  
HRQOL in one of the Best Predictors



Physical Health Status Predicts: 
Job Loss Due to Health Problems

Source:   Ware, Kosinski and Keller, 1994



Self-Assessed Health Status Predicts: 
Annual Costs of Health Care

Source: Health Care Fin. Rev., 1997 vol 18 # 4



Physical Health Status Predicts: 
5-Year Mortality (All Causes)

Source:   Ware, Kosinski and Keller, 1994



What Do We Need for 
Clinical Research & Practice?



Medical Outcomes Trust (MOT) 
Review Criteria

1.  Conceptual & Measurement Model
2.  Reliability
3.  Validity
4.  Responsiveness
5.  Interpretability
6.  Burden
7.  Alternative Forms
8.  Cultural & Language Adaptations

Source:   MOT Scientific Advisory Committee, Assessing health status and 
quality-of-life instruments: attributes and review criteria.  Quality of Life 
Research. 2002 11 (3): 193-205.  



What Do We Need for Clinical Research 
and Practice?

*  Outcomes that matter to patients
*  Practical measures
*  Coverage of a wide range
*  Greater precision
*  Comparability of scores
*  Ease of interpretation Physical activity limitations

Symptoms of psychological distress
Physical well-being
Life satisfaction
Emotional behavior
Role disability due to physical problems
Psychological well-being
General health perceptions
Physical mobility
Role disability due to emotional problems
Satisfaction with physical condition
Social activities with friends/relatives



Summary of Information About 
Widely-Used General Health Surveys

Source: Adapted from Ware, 1995
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What Do We Need for 
Clinical Research and 

Practice? 



Short-Form Surveys 
Do Not Provide a Solution  



Cooking Thermometer

Some Thermometers Focus on 
a Very Narrow Range



Ware JE, Jr, et al. Med Care. 2000;38:1173-82

Skewed 5-Item 
Headache 

Pain Measure

Another Solution is Computerized 
Dynamic Health Assessment

Dynamic 5-Item 
Headache

Pain Measure



What Do We Need for 
Clinical Research and 

Practice? 

*  Outcomes that matter to patients
*  Practical measures
*  Coverage of a wide range
*  Greater precision
*  Comparability of scores
*  Ease of interpretation



Original Thermoscope

Visual Analogue 
Scale (VAS)
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Temperature 
Example:  Cross-Calibrating Celsius and Fahrenheit



We Need the Health Equivalent of a Two- 
Sided Tape Measure

and Public-Private Partnerships That Meet
the Needs of Research and Business



What Do We Need for Clinical 
Research and Practice? 
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Standardization



What Does It All Mean?

Physical Component Summary (PCS)



Business Week. November 26, 2001.

Solutions

*  Improved psychometrics

*  Computerized adaptive testing (CAT) software

*  The Internet (and other connectivity)



First, Construct Better Metrics



Measurement Precision (Standard Error) 
Varies Across Forms and Score Levels

Physical Function Scores (Mean = 50)



2nd Solution, Assess Health Dynamically



1. Begin with initial score estimate

2. Select & present 
optimal scale item

3. Score 
response

4. Re- estimate health score 
and confidence interval

6. End scale 
assessment

8. Administer 
next scale

Source: Adapted from Wainer et al. (2000)

5. Is stopping 
rule satisfied

7. End of battery?

Yes

9. Stop

No

No

Yes

Logic of Computerized Adaptive Testing (CAT)



Practical Implications of CAT in 
Health Assessment



Do CAT Health  
Assessments Reduce 
Respondent Burden? 

Results (N = 2,753):
Among patients in poorest mental health  
(worst third):
92% met clinical standard of precision with 
five or fewer questions
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Do 5-item CAT Scores Agree with Criteria?



What are the Advantages of 
Dynamic Assessments?

*  More accurate risk screening 
*  Reliable enough to monitor individual outcomes
*  Brevity of a short form – 90% reduction in 

respondent burden
*  Elimination of “ceiling” & “floor” effects 
*  Can be administered using various data collection 

technologies
*  Markedly reduced data collection costs
*  Monitor data quality in real time



3rd Solution:  The Internet

Reference:    MS Bayliss, JE Dewey, R Cady etal., A Study of the Feasibility of 
Internet Administration of a computerized health survey:  The Headache  
Impact  Test (HIT), Quality of Life Research, 2003, 12:  953-961



*  NIH director’s “NIH Roadmap:  Re-Engineering the
Clinical Research Enterprise”

*  $25M in NIH funding for a nationwide network to  
improve the monitoring of health outcomes

*  Implement computerized adaptive test (CAT) 
assessment technology for administering    
questionnaires 

*  Target wide variety of chronic diseases.  

New NIH Initiative:

Patient-Reported Outcomes Research 
Information System (PROMIS)



SF-36, SF-12 & SF-8 Health Surveys
www.sf-36.org

Headache Impact Test (HIT)
Asthma Control Test (ACT)
www.amIhealthy.com

Internet-based Health Assessments
www.qualitymetric.com or  www.amIhealthy.com

Translations of Health Surveys 
www.iqola.org

NIH PROMIS Initiative
www.nihroadmap.nih.gov/clinicalresearch/promis.asp

We invite you to visit 
the following websites:

http://www.sf-36.org/
http://www.qualitymetric.com/
http://www.amihealthy.com/
http://www.iqola.org/
http://www.nihroadmap.nih.gov/clinicalresearch/promis.asp
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