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Quality of Life
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Source: Campbeli, 1981
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Background

Patient-reported outcomes (PROs) are
very useful

Standardization of concepts & metrics is
enabling comparisons & interpretation

Widespread use proves that more practical
short forms will be adopted

* Traditional “static” short forms rarely
meet clinical standards of precision

» Advances in assessment methods, item
response theory (IRT) & computerized

adaptive testing (CAT), may provide a
solution

Continuum of Disease-Specific
and Generic Health Measures

Specific . . Generic functioning,
Clinical — |Symptoms || Disease-specific| __ | weil-being & personal
Markers {wlo impact) Problems overall evaluation
(with impact)
(1) (2) () (4)

Adapted from: Wilson and Cleary, JAMA, 1985
Ware, Annual Rev. Pub. Health, 1995

“Health-Related Quality of Life — 2006” John E, Ware, Jr., PhD
Introduction to the Principles & Practice of Clinical Research
National Institutes of Health (NIH), Warren G. Magnuson Clinical Center, January 24, 2006 pptp. 3



Spirometry

Continuum of Disease-Specific
and Generic Measures

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

Clinical
Markers

(1)

References: Money et al., J. Vasc Surg 1998, 27(2):267-74
Hiatt WR, New Eng J Med, 2001, 344(21), 160801621
Regenstelner et al, J Amer Gerlat Soc, 2002, 50, 1939-1948

Generic functioning,
Specific Impact of well-being & personal
— | Symptoms |~ | Disease- specific | — | ©verall evaluation
Problems » HR-QOL profile
« HR-QOL summaries

* HR-QOL index

(4)

() (3)

Continuum of Disease-Specific

Spirometry

and Generic Measures

Shortness

Respiratory-
Of Breath P 4

Specific

Clinical
Markers

(1)

References: Money et al., J. Vasc Surg 1988, 27(2):267-74
Hlatt WR, New Eng J Med, 2001, 344(21), 160801621
Regensteiner et al, J Amer Gerlat Soc, 2002, 50, 1939-1948

How much did your
lungirespiratory problems iimit

your usual activities or

Over the last 4 weeks |
have had shortness of
breath

Almost every day enjoyment of everyday llfe?
Several days a week 'I:t:lt“i:t all

A few days a month e

Not at all Moderately

Extramaly

Generic functioning,
Specific Impact of well-being & personal
™ | Symptoms |~ | Disease- specific | — | ©Verall evaluation
Problems * HR-QOL profile
* HR-QOL summaries

+ HR-QOL index

(4)

() 3)
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Which is Most Valid for Purposes
of Measuring HR-QOL?

Over the last 4 weeks | have

had shortness of breath
Almost every day
Several days a week

A few days a month (1) Frequency of

Only with lung/respiratory breathlessn ess
infections

Not at all

In the past 4 weeks, how much

did your lung/respiratory problems

limit your usual activities or

e"j°y’“e;:);’;f‘a’ﬁfyday life? (2) Limitations in activities
Alittie and enjoyment
Moderately
Quite a lot
Extremely

Continuum of Disease-Specific
and Generic Measures

. Shortness Respiratory- .
Spirometry Of Breath Specific Generic
How much did your .
bave o snommennsf | | Wmimsalaton pratiems SF-36
breath your usual activities or Health 8urvey

Almost every day enfoyment of everyday life? Scales, Summary
Several days a week :‘::"al;a" Measures
A few days a month Moderately
Not at all Extremely

Generic functioning,\
Clinical Specific Impact of well b;mg I& ptt.ersonal \
M — | Symptoms Disease- specific | — | Overa'l evaluation
arkers + HR-QOL. profile
Problems * HR-QOL summaries
* HR-QOL index

M ()
Referances: Money et al., J. Vasc Surg 1998, 27(2):267-74 H ea I th =Ire I ated Qo L

Hiatt WR, New Eng J Med, 2001, 344(21), 160801621
Regensteiner ot al, J Amer Gerlat Soc, 2002, 50, 1938-1846
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Comprehensive PRO:
Asthma Control Test (ACT)

k
/ \
— Specific . . Generic functioning,
Clinical — | Symptoms || Disease-specific| _ | wejl-being & personal
Markers (wlo impact) Problems overall evaluation
{with impact)

(1) () () (4)

Source: Schatz M, Sorkness CA, Li JT, Marcus P, et al, "Asthma Control Test: iability, Validity, and R

in Patients Not Previously Followed by Asthma Specialists,” Journal of Asthma and Clinical immunology, in press.

There is More to the Continuum

— Specific . . Generic functioning,
Clinical — | Symptoms | — Disease- specific — | well-being & personal
Markers (wlo impact) Problems overall evaluation

(with impact) /

(1) (2) (3)
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Prediction and Risk Management: HRQOL
Measures Are Amdng the Best Predictors

Future health
Disease- specific Inpatient expenditures
Impact Generic functional Outpatient expenditures
n status, well-being & Job |
: gl‘:g"_‘t"’le — | overall evaluation - ob foss
T VS;‘CGI ical « HR-QOL profile Response to treatment
: Szzf: I° ogica + HR-QOL summary scales Return to work
fa » Utility index .
* Role Work productivity
" Vitality Mortality
(3) (4)
Health-Related
QOL (HR-QOL)

Physical Health Status Predicts:
Job Loss Due to Health Problems

70 —

r 60—_ +—3%

SF-36 50 10 %
Physical <

Summary 40 —
Score — 18%
(PCS) 30—
\ 20 — 32.2 "/i]

10—

Source: Ware, Kosinski and Keller, 1994
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Self-Assessed Health Status Predicts:
Annual Costs of Health Care

( Excellent +~— $1,800

Very Good +— $3,200

Evaluation Good
of Health

Self- { ) —

Fair|

\ Poor $12,000

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

Physical Health Status Predicts:
S5-Year Mortality (All Causes)

r
SF-36
Physical
Summary 4
Score
(PCS)
L 17.3 %

Source: Ware, Kosinski and Keller, 1994
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Clinical Research & Practice?

What Do We Need for

Physical activity limitations

Physlcal well-bsing

e What Do We Need for

Life satlsfaction
Emotional behevior

Rola dinabllity due to physical problems

Paychological wall-being
General huslth parceptions
Physical mobility

Role disability dus to smational problems

Satackan i et i Practice?

Clinical Research and

* Outcomes that matter to patients
* Practical measures

* Coverage of a wide range

* Greater precision

* Comparability of scores

* Ease of interpretation
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Widely-Used General H

ummary of Informa
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Concepts and Characteristics ’ SIP HIE NHP QLI COOP D

Psychometric

* Negative affect, .y retated
ke BBl mos  aws Euro HUI sHeD

“on * PYRPSSEaB Functicgpt
ONCEPTS . i
hysical functioning ] . ) [ [ * SQCIal/J'Ole agtlwty
Soclal functioning [ ° 0 [ ] [ [ [ [ ]
Role functioning [ [ [ ] [ [ Www.'nihpfbmis.org.
Psychological distress [ ] ® ° ° L) L] ) 3
Health perceptions (general) [ ° ° o [ B )
Pain (bodily) ° ] ° L] [ ° [ [ L]
Energyffatigue [ ° [ [ ] [ [ ] [ ]
/| [] [ [] [ ]
Sleep L] ° ° L)
Cognitive functioning ° [ L] [
Quality of life L] [} [
Reported health transition ° ° [

NHP = Nottingham

SIP = Sickness Impact Profile (1 976) .
HIE = Health Insurance Experiment surveys (1979) MOS SF-36 = MO

QLI = Quality of Life Index (1981)
COOP = Dartmouth Function Charts (1987)
DUKE = Duke Health Profile (1990)

Heaith Profile (1980) QWB = Quality of

. MOS.FWBP = MOS Funclioning and Well-Being Profile (1992) .

EUROQOL = European Quality of Life Index (1980)
HUI = Health Utility Index (1996)
SF-6D= SF-36 Utility Index (Brazier, 2002)

S 36-Item Short-Form Health Survey (1992)
Well-Being Scale (1973)

Source: Adapted from Ware, 1995

What Do We Need for
Clinical Research and

Practice?

* Outcomes that

matter to patients

* Practical meas

ures

* Coverage of a wide range

* Greater precisi

« Comparability of scores

* Ease of interpr

on

etation
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r=0.536

f&geiling Effect”
hat 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

Short-Form Surveys
Do Not Provide a Solution

Measuring

Too Low -

Ceiling
Effect —— 1

SLH

Lé\]

'ﬂll?lll
EIIIEIII
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Some Thermometers Focus on
a Very Narrow Range

130-190 °F
54-88 °C

Cooking Thermometer

Another Solution is Computerized
Dynamic Health Assessment

“Ceiling Effect”

™\ [r=0.538
ol | N=1018
Criterion _|{" 35D units

Criterion

Score ol Score
| No
* || Disabuity *
20 20°
R R R R R R R B S
Skewed 5-ltem Headache Dynamic 5-ltem Headache
Pain Measure Pain Measure

Ware JE, Jr, et al. Med Care. 2000;38:1173-82.
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Comparison of Ranges Covered by
SF-12 Role Functioning Items, v1 vs. v2

Version 1 Version 2
(v1) (v2)
— «—(4alb — Accomplish less
None/A little)
Accomplish less 50— 50 Tl «—  (5a/b)
(Yes/iNo) (4) —» Range E :(4bgl:))/
Limited in kind (5) —> Covered (Sbic)
(Yes/No) 40 — 40
(5¢/d)
- 4cld
- +—(4d/e
30 — 0 <«— (5dle- Limited in kind
_ _ (Al/Most)
20 —— 20 ——
Two items, two thresholds Two items, eight thresholds
(3 levels) (10 levels)

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
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Original Thermoscope

- Pain As Bad

Results were not interpretable
[ As It Could Be

* No marks on the “ruler”
* Poor reproducibility
* No interpretation guidelines

4

No Pain

Visual Analogue
Scale (VAS)

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

“Health-Related Quality of Life — 2006” John E. Ware, Jr., PhD
Introduction to the Principles & Practice of Clinical Research
National Institutes of Health (NIH), Warren G. Magnuson Clinical Center, January 24, 2006 pptp. 14



Example: Cross-Calibrating Celsius and Farenheit

Temperature

Shirt
Sleeve
Weather

Water
Freezes

Does Acurite® Own Temperature?

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

52 centimeters = 20.5 inches

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

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
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Solutions

~ Improved psychometrics

— Computerized adaptive
testing (CAT) software

~ The Internet (and other
connectivity)

First, Construct Better Metrics

Iltem “Pools”
Item “Banking”
Cross Calibration
NEW

=" PF-10

Physical
Functioning (PF)
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T
New “Ruler” - 1= Not
— L
<3% - New 0 3':;:: | limite
1990 “Ruler” T Metr 0,
>30% - S¢ ,,
@ Ceiling -
- o
1980 “Ruler 80— S
>75% Vigorous Act O'H‘? 20 60 7
@ Ceiling
M~ 50—
7]
N flights, Not limited
—_] 40 ——
Waik one
hundred yards
P 30 —=
0 - Bathing or dressing, Limited a
- little
20— Mean =50
- SD=10

2"d Solution, Assess
Health Dynamically

Patient
scores
here
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Practical Implications of CAT in
Health Assessment

MEDICAL
C ARE Practical Implications of Item Response Theory and

Computetized Adaptive Testing
A Brief Surmmary of Ongoing Studies of Widely Used Headache Impact Scales

Jore: E. Wane, Jn, PaD,T Jaxon 8. Buornen, MD, PHD, T and Mas Kosmisii, MA"

e have the potential (o substantiafly advasee the 1 3 wes haped that an acecatn and
fiekdl of Bealth status assesment Lycorstrachingand  wser-friendly repant of headache impact wotdd be
salibtating, quastionnaires based o0 ey rsvee ueeful W patients and tose who freat them, o
sty {KT) smad adrainistering them usingempul.  benefil s much as posable from priorwork and 1o
etieed adaptive mattwds, This opportanity «ndd maintsia compacability of soores with cormont

Logic of Computerized Adaptive Testing (CAT)

1. Begin with initial score estimate

!

2, Select & present
optimal scale item

3. Score
response

S. Is stopping
rule satisfied

4. Re- estimate health score
and confidence interval

6. End scale

8. Administer
assessment

next scale

7. End of battery?

Yes l

Source: Adapted from Wainer et al. (2000)
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First Question
Noisy Score Estimate (+/- 15)

80—

Severe | 70— First ltem

60— | €= Score = 62
< +/-15
50—
Moderate 7
40 ——

han 30—
L Mild o]

10

Second Question: Standard Error
Reduced by One Third
80 =
70 Second ltem
Severe = | &= Score = 64
60 +-10
50 ‘
Moderate —
40
— 30
L Mild 2]
_)
10
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Third Question: Standard Error
Cut in Half

80 —

70 =1
Severe | 70— Third Item

60 —am ) ' Score =63

h +-7
50—

Moderate ]
40 =

— 30—
[ Mild B

20 —f
=D,
10 —]

Fourth Question: Standard Error
Cut by Two Thirds

80;

Severe | 70— Fourth Item

60 —=i | === Score = 62

e \ +/- 5

50—
Moderate ]
40 =
— 30—
[ Mild o]
10 ~
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oo

Do CAT Health
Assessments Reduce
Respondent Burden?

‘«Worst third

TEEETEY 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?

; : 7c r=0.96

: . & N=2.33
“ 5 - jﬂf'”
: : q
: . g 1l

» - 2 o

B *

Mental Health Headache Disability
r=0.93 .
31 N =100 3
2 &
&, °
1 8”0
0] °°§°°Wo ——
)
BRLINE ]
B B W B W 2 4 0 1 2
Chronic Kidney Diabetes Post Acute
Disease Rehabilitation
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What are the Advantages of
Dynamic Assessments?

— More accurate risk screening
Reliable enough to monitor
individual patient 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

Putting it All Together:
Standardization Makes Interpretation Possible

uction in physical disaBilinjcal Population

Epidewigg, floes this outcome mean?
* Slai _
* 1/3 reduction in hospitalization Trials Surveys

. Sg{)nst i
* Redufed expenditures ($1500 to $1 )

Asthma

70 - — After

Congestive \ Rx y
80 Failure fore t A
50 R o as

ronic = Aver v
40 Lung M= Adul XZ’ U West
3 i bease on o h
:21 /A

1917
k)

1943t 01 208 0% oS Sl s,
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Chronic Disease
Before & After Medication

Best | Arthritis Depression
Health |
60 6 Bl 6
5 54 55 5!
Norm s L 5 s
45 47 4; 45
4 4 4Q
3y & 3 34 "
35_ — T I 3 3%
L ‘ ‘ [1%8) 2 1 o
Poorest SF-36 Subscales Component SF-36 Subscales Component
Health Summaries Summaries
Treatment D Treatment D

ossaine | s [

3rd Solution: The Internet

Scoring Software >

4“‘[
L]

| /]
B EiiilEl

“Improvements in Short Form Measures of Health Status,”
J. Clinical Epidemiology, 2006 (forthcoming)
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I BREATHEASIE

* 130,000+ responses
in first week
« 25,000+ 800# calls
* 105,000+ unique site visitors
» 75% completed ACT

i —_,//\-63% were uncontrolled

Using the Internet to
Administer an Asthma-
Specific Screening

Test(ACT)

www.lungusa.org

www.webmd.com

Using the Internet to
Administer CAT SF-36 &

Disease Impact Surveys
- s —

a3 : Toaow | S ) e
SRARRAS 1H50 SO B ris e IR
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New NIH Initiative:

Patient-Reported Outcomes Research
Information System (PROMIS)

* 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.

We invite you to visit
the following websites:

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

Headache Impact Test (HIT)
www.headachetest.com
www.amlhealthy.com

Internet-based Health Assessments

www.qualitymetric.com
www.amlhealthy.com

Translations of Health Surveys
www.igola.org

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