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Background

Patient-reported outcomes (PRQOs) 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
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Continuum of Disease-specific and

General Health Measures

Shortness
of Breath

[Over the last 4 weeks I\

have had shortness of
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Almost every day
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A few days a month
Not at all
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Ware, Annual Rev. Pub. Health, 1995
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Continuum of Disease-specific and

General Health Measures

Shortness

Spirometry of Breath

have had shortness of lung/respiratory

breath problems limit your
Almost every day usual activities or
Several days a week enjoyment of everyday
A few days a month life?
Not at all Not at all
A little
Moderately
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Adapted from: Wilson and Cleary, JAMA, 1995
Ware, Annual Rev. Pub. Health, 1995
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Which Is Most Valid For the Purposes of
Measuring Health Outcome

Shortness
of Breath

- ~

Over the last 4 weeks | have
had shortness of breath
Almost every day
Several days a week
A few days a month
Not at all

\/ /

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

How much did your \
lung/respiratory problems
limit your usual activities or
enjoyment of everyday life?
Not at all
A little
Moderately
Extremely

/




Continuum of Disease-specific and
General Health Measures

: Shortness :
Spirometry of Breath Generic
[Over the last 4 weeks I\ ﬁ%wlrr:suﬁ?a(tjci)? your \ [SF 36® \
have had shortness of e hathe s -
breath %cg&y&ur Health Survey
Almost every da )
Several daysyawyeek gnjgyment of everyday Scales,
A few days a month life Summary
Not at all T Measures
Moderately
Impact of Generic

Clinical Specific Disease- Functioning,

Markers

Symptoms specific Well-being and
Problems Evaluation

(1) (2) (3) (4)

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



Generic
of Br
(Over the last 4 weeks I\ How much did your \
have had shortness of lung/respiratory SF-36®
breath probiems it your Health Survey
Almost every day usual activities or
Several days a week enjoyment of everyday Scales,
A few days a month life? Not at all Summary
Notatall Alittle Measures
Moderately
\ / Extremgly

Impact of
Specific Disease-

Generic
Functioning,

Clinical

Markers Symptoms specific

Problems

Well-being and
Evaluation

(1) (2) 3) (4)
Health-related QOL

Adapted from: Wilson and Cleary, JAMA, 1995
Ware, Annual Rev. Pub. Health, 1995
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SF-36 |

ealth Survey Measurement Model

11a. Sick Euhr——m
11b. As Healthy General Health
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Significant correlation with other summary measure.
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Utility Index
(Brazier et al., 2002)




3 Asthma Control Test - Microsoft Internet Explorer

i File Edit View Favorites Tools Help
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Comprehensive OUtCO M
Asthma Control Test

and share your results wi your doctor.

wekd you rave your asthma control during the past 4

Impact of Generic
Clinical Specific Disease- Functioning,
Markers Symptoms specific Well-being and

Problems Evaluation

(1) (2) (3) (4)

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.

12



There is More to the Continuum

Specific - g Generic functioning
Clinical S Disease- specific : g
— | Symptoms | — — _
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Prediction and Risk Management:
HRQOL in one of the Best Predictors

[ Future health
Disease- specific Inpatient expenditures
Impact Generic functional Outpatient expenditures

. status, well-being &
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. So)c/:ial g * HR-QOL summary scales Return to work
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Physical Health Status Predicts:
Job Loss Due to Health Problems

SF-36
Physical
Summary
Score
(PCS)

\

<—3%

18%

32.2 %

Source: Ware, Kosinski and Keller, 1994



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

!

Self-
Evaluation \
of Health

Excellent «— $1,800
Very Good «— $ 3,200
Good $4,000
Fair $ 6,000

$12,000

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



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

SF-36
Physical
Summary
Score
(PCS)

\

1.8 %

— 4.7 %

+—6.2%

17.3 %

Source: Ware, Kosinski and Keller, 1994



What Do We Need for
Clinical Research & Practice?




K
Medical Outcomes Trust (MOT) %
Review Criteria :

. Conceptual & Measurement Model
Il. Reliability

lll. Validity

V. Responsiveness

V. Interpretability

VI. Burden

VIl. Alternative Forms

VIIl. 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.




4
What Do We Need for Clinical %
Research and Practice?

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




Summary of Information Abou
Widely-Used General Health

NIH Roadmap \

PROMIS Initiative:

 Fatigue
_ * Negative affect
. Psychometric . |
Concepts and Characteristics SIP HIE NHP QLI COOP DLﬂ * Pain _ _ D
S * Physical Function n
CONLEPTS === « Social/role activity L
Physical functioning ——
Social functioning ° o e o
Role functioning ° o o ° o KWWW nlhpromls OVGJ/
Psychological distress o [ o ° [ [
Health perceptions (general) [ [ o ° [ o
Pain (bodily) [ ® ° o ° [
Energy/fatigue o ° o o [ [ o
Psychological well-being o o [ [
Sleep [ ) [ )
Cognitive functioning [ o o [
Quality of life ° o °
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)

Source: Adapted from Ware, 1995




What Do We Need for %

Clinical Research and ¢
Practice?

« Qutcomes that matter to patients
* Practical measures
* Coverage of a wide range
e Greater precision

« Comparability of scores

e Ease of interpretation




r=0.536

3 Y
hat Do We Need for

¢
Clinical Research and

Practice?

« Outcomes that matter to patients
e Practical measures

e Coverage of a wide range
« Greater precision

« Comparability of scores

e Ease of interpretation




Short-Form Surveys
Do Not Provide a Solution

Measuring
Too Low -
Ceiling

Effect =

Z

|

w
[ w




K’
Some Thermometers Focus on 94
a Very Narrow Range ¢

R

Cooking Thermometer



i
Another Solution is Computerized %
Dynamic Health Assessment ¢

“Celling Effect”

2Bl r =0.536 01
B N =1016 - ' 8
Criterion | (* 3SD units Criterion |
Score Score
No o
* ® Disability
Skewed 5-Item Headache Dynamic 5-ltem Headache
Pain Measure Pain Measure

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



What Do We Need for
Clinical Research and
Practice?

 Outcomes that matter to patients
e Practical measures
e Coverage of a wide range

e Greater precision

« Comparability of scores
e Ease of interpretation




Original Thermoscope

Results were not interpretable
 No marks on the “ruler”

* Poor reproducibility

* No interpretation guidelines

N—
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Pain As Bad
As It Could Be

No Pain

Visual Analogue
Scale (VAS)



e vv
| What Do We Need for %

THERATS | % Clinical Research and ‘
S el Practice?

« Qutcomes that matter to patients
e Practical measures

e Coverage of a wide range
e Greater precision

« Comparability of scores

e Ease of interpretation




Example: Cross-Calibrating Celsius and Fahrenheit
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K
We Need the Health Equivalent of a Two- 04
Sided Tape Measure ¢

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



PERCEMTMGE BAIM £ LDSE M
ESTIMATED TIME OF DEATH

What Do We Need for
Clinical Research and
Practice?

AL e
K e TG 15 9 LATEST MODEL-
11 GIVES YouR WEIGHT, \
| e }" h
Py -~ : { | !

e« Qutcomes that matter to patients
e Practical measures

e Coverage of a wide range
e Greater precision

« Comparability of scores

e Ease of interpretation




Standardization

“Improvements in Short Form Measures of Health Status,”
J. Clinical Epidemiology, 2008




What Does It All Mean?

*50% reduction in physical disability
*33% reduction in hospitalization
*Substantial increase in work productivity

*Reduced expenditures

Asthma Asthma

Congestive Before After
Heart Failure RX RXx

v

Chronic Lung Diabetes dverage Average
Disease Type Adult Well
Adult

Treatment

30 40 50
Physical Component Summary (PCS)



Solutions %

* |Improved psychometrics

- Computerized adaptive
testing (CAT) software

* The Internet (and other
connectivity)



First, Construct Better Metrics

% @ Ceiling:
2005 = 3%
1986 = 30%
1980 = 75%

Physical
Functioning (PF)




Measurement Precision (Standard Error) %
Varies £ orms and Score Levels ¢

6.0
&
i
-------- e e L SE =50
X <! ry = 0.75
¢ o
o r
SF-36 tems -’
10 items ‘rf
--------------------------- I — - SE=3.3
r, = 0.90
———————————————— - SE=23
ry = 0.95
all 53 lams
104 {without 17 WOMAC items)
' | Fhermaled arbidls |
! palens ! rpresan Eive I
0 . . . e I .
a 10 20 30 40 50 60 70 80

Physical Function Scores (Mean = 50)



2"d Solution, Assess
Health Dynamically

Patient
scores
here




Logic of Computerized Adaptive Testing (CAT)

1. Begin with initial score estimate

A

\ 4

2. Select & present 3. Score
optimal scale item response

A 4

\ 4

4. Re- estimate health score
and confidence interval

5. Is stopping
rule satisfied

A

8. Administer
next scale

6. End scale

7. End of battery?
assessment

Yes l

Source: Adapted from Wainer et al. (2000)



2,
Practical Implications of CAT in ’4
Health Assessment .

Septembor 2000 « Vol.38 + No.9 « MDLCED-SSN 0028-70789

SUPPLEMENT TO :\1 Inl{.-’"-l. {:dl'uHF

Volume 38, Number 9, Supplement 1L, pp 11-73-11-82

Q2000 Lippincott Williams & Wilkins, Ine
C ARE ehond Practical Implications of ltem Response Theory and
S Computerized Adaptive Testing

A Brief Summary of Ongoing Studies of Widely Used Headache Impact Scales

on,
Amarican Public Health Asscciation

JoHn E. Ware, Jr, PHD,*T Jaxos B. Buorner, MD, PD,"F anp Mark Kosinski, MA®

Wi have the potential to substantially advance the  untreated. It was hoped that an accurate and
field of health status assessment by constructing and user-fricndly report of headache impact would be
calibrating questionnaires based on item response  useful to patients and those who treat them, To
theory (IRT) and administering them using comput-  benefit as much as possible from prior work and to
erized adaptive methods. This opportunity could  maintain comparability of scores with current

& imncort i s S0




90 '7%
N £ " | Do CAT Health

Assessments Reduce
Respondent Burden?

<« \Worst third

T T T T T T T
U 20 30 40 30 60 70 80 90

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?

T T T T T T
40 50 B0 70 B0 90
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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
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* HEADACHE

How Much Are Headaches
Disrupting Your Life?

IMPACT TEST™

= ;iq

Take the Heagache Impact Test™ (HIT) now and find cut. HIT will give you @n accurate description of the imgact headaches
are hing n your I, To bagi the test, cick he,

In s thaan 2 minutes, you well hive 3 parsanal regont and one that you should shars with your doctor
HIT will help you:
# Understand the svpact haadackes am hing on your e

* Communic ale this infarmation 19 your dector
+ Track you prgress ovar bma

Rasnarch shaws that whan doctors understand exactly how badly headaches aﬂunnnw of their patinnts, thay an much
mare likely 1o pravide & successhul tragtment pragram, which may nclude medicat

To leam moee abeut the team of researchers and hesdache s that created the Headache |MPKK Test, chck hese
ot and e lage e
ppritaten i
[T e eenet
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Reference:

3rd Solution: The Internet

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




"%
New NIH Initiative:

Patient-Reported Outcomes Research s
Information System (PROMIS)

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

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

 Implement computerized adaptive test (CAT)
assessment technology for administering
guestionnaires

» Target wide variety of chronic diseases.
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the following websites:

SF-36, SF-12 & SF-8 Health Surveys
www.sf-36.0rqg

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

Internet-based Health Assessments
www.gqualitymetric.com
www.amlhealthy.com

Translations of Health Surveys
www.igola.org

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



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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