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Underlying Issues of

Interpreting
Group vs. Individual
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1. Group change evaluation methoc
often based on mean differences
satisfy a statistical criterion (p <.

D r—+

— paired t-tests
— repeated measures
— ANOVA and ANCOVA

— general estimating equations (GEE)




Grohp vS. Individual Change
Point 2

1. Achieving the statistical sigEificance
standard (p<.05) Is dependent on

— the variation (c?) and
— sample size (n).




Group vs. Individual CHange
Point 3

1. Meaningful individual change cannot be
extracted from statistically significant
group change because:

we cannot infer that each individual In
the *changed” group uniforml
experienced the group mean chan
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LAn Example

A Comparison of Ostec
Spinal Manipulation
Standard Care for Patie
ow Back Pain

G. Andersson, T. Lucente,

R. Kappler, J. Lipton, S Le

NEJM 1999
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Andersson et al.
Intervention Group Control Group
(n = 83) (n =72)
—0osteopathic —standaro
manual medica
therapy ther%oi?s
OLtcomes--Changeo :

 Roland—Morris Questionnaire
e Oswestry

 VAS pain scale




Andersson et al.
Outcomes

Baseline to 12 week follow-up on

* Roland—Morris Questionnaire kO—— 24)
A OISNE1Y (Euestionnaire (0 —50)
* VAS pain scale (0 — 100)

All better(=0) to worse scale




Andersson et al.

Baseline Completion
Scales Inv. Con. Inv. Con.
RMQ 7 7 2 1
Oswestry %5 23 1J 10
VAS AXS 45 1% 19
o differences significant at th

< .05 level




l
Did everyonerin both T M/as the-statistically, non-
roups change about significant chﬁ%ge In these

3-26 mm on the VAS | Scales mean
Pain Scale? important to th

If only a few more patients had beeer enrolled
would cwangfe on any of these scales reached
statistical significance?

If 1000 patients were enrolled in this trial, h W

small could the pre-post change be and still
achieve statistical significa

nce?




Not Very Much!




Foundation of
Clinical Significance vs.
Statistical Significance

Statistically significant (or non-
Significant!) group change does not
necessarily imply a
meaningful difference for patients

But how big is a “meaningful
differences” ?




Why are Individual
Change Standards
Needed?




* To meaningfully interpret how
Interventions and treatments effect

OHRAHBISAARZARMBAERE change,
based €En the standard, aj
—Timp oved
— stable
— declined




'Lo Improve estimation of the
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—Prog

ood of HRQoL change

throth event modeling

— politomous regression
—|logistic regression

yortional hazards regression




Who are the Stake
Holders in Know the
Magnitude of an
Important Change?




take Holders

General

. Clinicians
Population = == L
. Pharmaceutical
Insurance Payers and Medical
Device
o Developers

Governments
N

Regulators




Clinically Significant Change:
Patient Perspecit

beneficial (or detrimental) and
important, and which may pj mpt
them to Teek healthcare o ﬁredwlest
changes in their treatment in the

A change which patients p ceje as

absence of troublesome side effects
and excessive costs
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Clinician Perspecti
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Clinically Significant Ct
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Other Stakeholders?

Pharmaceutical and Medical
Device Developer

Hope to demonstrate the\J{ Iuef of
theli products and market thes

terventions in a way t at
iImproves the lives of patient:

/)




Insurance Payers

Have a financial responsibility
0 all of their membezﬁ)t
understand the value of VT r

—T

ed

treatments
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Eovernments

Seeks to monitor changes In
health status of popul |0”13
and identify the impact of
treatments on populaf
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Interpretation of
qguality of life changes

Lydick, E. and Epstein, R.

Quality of Life Research 1993
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Anchor-Based Methods

* Within-Person Change

e Between-Persons Diffe(%nces

e Relevant Anchors




Within-Person Studies
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Jaeschke et al.

CH CRQOQ
 Dyspnea (5) ¢ Dyspneajd(f)
» Fatigue (j) » Fatigue (
» Emotional Function (7) Emot'onjl Function (7)
o MAactary /]

NMAact \
VIAStICTY <)




1. Define a Minimal Clinically

Important Difference (MCID)

‘the smallest difference in a score of a
domain ...that patients percgﬁe tq be
benef'cial and that would mandate...a
change In the patient’s manalc;e?r




3 point A
2 point A
4 point A

3
4

>
4

onvene a Clinical
onsensus Panel

In Dyspnea (.6 per |

In Fatigue (.5 per it

iIn Emotional (.57 p




obal Change Rati

Patients are asked a global ch
guestion fTr each dimension.r

easure Within-Patlifr

Has there been a change in yo
fatigue since your last vis

Worse About the same
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B

worse
A great dea

A good dea
Moderately

A little wors

Almost the
hardly

B N WA OO

A very great

4. If “worse” or “better
rate change on th
following response sca

deal

| worse
worse

worse

Somewhat worse

same,
any worse at all

A very great deal

A good deal better
Moderately better
Somewhat better

A little better
Almost the same,

A great ¢ e;l better

hardly any better at

le




5. Determine Global
Change Classifications

Minimal Moderate Large

N A
4 \ ( \ / \
Worse  t—f—J——— -
1] 20 3 -4 5 6| =7
Minimal Moderate urgL
A A A

Better




etermine the Mean of the
hange Scores for Patients
ith a Minimal Chang

5. D
C
W

Average the dimension chancﬁs
scoresj am%ng those subjects with:

a minimally better change or
a minimally worse chang




MCID Results

43 per item in Dyspnea

.64 per item In Fatigue

49 per item in Emotional Function




MCID Conclusion

Consensus Global Chinge
Panel Rating
| 4
. .jzl
57 49

Item In each dimensi




Person Change M

Adv(fntages o]} W%t

-Li?ht-Weight and PortaQIF

*Easy to Calculate Results




Problematic Aspects of
Within-Person Change




Methodological probl
the retrospective com
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Norman G, Stratford P, Reu;e
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Norman et %I.

Reconstructive memory is p

* systematic underestimation of ini

* highly correlated with preseﬁt

Clinical CJ

No test-retest reliability data
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ther Problems wi
ithin-Person Studies

Small samples
Clinical Consensus Panel

*Abstract reference to patiﬁnts

4

——

DooIiLg of the CHQ and CRQ

No ratings made by the patients' own
physicians




Anchor-Based Methods

-\jithi -Person Change

ant Anchors

etween-Persons Differ%ncres
-ReIeE




Assessing the

minimal important difference In
symptoms:

. a comparison of two techniques

o)
-

« #| Journal of Clinical Epidemiology, 1996

Redelmeiler D, Guyatt G, Goldstein R




Person 1\
Person 8 Person 2
erson 4 Person 3
\ Person 6 Person 4

\Persoy




Compared to this person,
your energy IS

much better
somewhat better
—— a little better
about the same

— g |Ittle bit worse
somewhat worse
much worse




CRQ Dimensions MID per item

Dyspnea .09
Fatigue .50
Emotional Function .83

Mastery 23




. Between-Persons Results

*Excluding the dyspnea results

. *Pooling the remaining 3 dimensions

CRQ MID Estimate
53
95% CI (.39 to .67)




Advantages of Between-

Persons Methods

“original and innovative study...
In an area that iIs methodologically
challenging and complex”

Wright 1996




-“DFubIe counts” for each

not individual longitudina

Problematic Aspec

cross-sectional differer

* Possibility of additional s

measurement error

change
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New Sources of
Measurement Error

HRQoL Receiving Ability

| =0 +
Person 1 Persnn 2
| |

HRQoL Sending Signal




Anchor-Based Methods

-VI\/ithiP-Person Change
-Ilethen-Persons Differ

ant Anchors
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Determining minimally important
changes in generic and disease-
specific health-related quality of
. life questionnaires In clinical

trials of rneumatoid arthritis

Kosinski M, Zhao S, Dedhiya S,
Osterhaus J, Ware J

Arthritis and Rheumatism 2000




Kosinski et al.

Outcome Measures: Scales of the SF-3

Relevant Anchor:  Number of tender joints In
arthritis patients

No Improvement: < 1% decrease in number
of tenderjointsL

Im rovemjnt: 1-20% decrease in ghe

number of tender joints

Calculation: MCID = mean change

score in each SF-36 scale
among patients meeting
the improvement criterion
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Effect Size

M2 - Mz
S1

(3g)

Group

Og =

m; = mian at baseline
m, = mean at follow-up
= standard deviation at ba:
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Effect Size Standar

e Easy to calculate

. eqsy to communicate

Advantages of IndiviEL

N
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Interpretation of Chan J N
Health-Related Quality of Life
The Remarkable Universality of
Half a Standard Deviation

Norman GR, Sloan JA. Wer/vidh K

Medical Care, 41(5): 582-5542, 2003.




Literature Search

Intersection of “quality of life” with:

 meaningful change, meaningful difference
e Important change, important (iiiference
. relevajt change, relevant difference

o effect size

e minimally important change
e clinical significance




Baseline S

Criteria

randard Deviation

Anchor-Based approach to de

MID or

MC

D

filled the criteria, res
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r\/L Results

e The MID estimates were remarkab
close to one half a standard deviatio
(Mean = 0.495; SD = 0.155)

e There was no clear relationshi
betwejn tae magnitude of thE

(~.50) and factors such a
specific or generic Iinstrument or the
nature of the response scale

 Negative changes were not ¢
with larger effect sizes




WHY?

A possible explanation for the consistency
In these results derives from a classic
paper 1956 in Psychology Revie

Two: Some Limits on Our Capa ity for

The I\/Ifgic Number Seven P|LLL OW Minu
Processing Information”

by George Miller




e Across a wide range of unidimensional
Iscrimination tasks (saltiness of tastes,
oints on a line, pitch and loudness of
ounds, etc.), the limit of people’s abilities

to make absolute discriminations turne
ut to be very consistent F

. ﬁeople er% capable of identifying the
ategory of a particular stimulus (loudness

of sounds, saltiness of tastes) accurately

ntil the number of categories reached

about 7 (with a range from about 5 to 9)




Miller argued that this uniformity derives
from a fundamental characteristic of
human information processin?fth t he

called ‘channel capacity’, related
iIndirectly t# limits on short-ter m@mory

|




deviation units

* In the original (Miller) tasks, tr
were sampled from a rectangu
distribution with a finite range

e |t can be shown that for a unif
rectangular distribution 7 units%
standard deviation equals 2.1

0.46

In 7, expressed in SD units, IS :

e First convert “1 partin 7" to S.Tn Ard

2 the
1 part
.16 or




« Similarly, accounting for Mileir’ +/- 2"
for a rectangular distribution

the SD I1s 1.58 and 1 in 5 Is an effect size
of 0.63 ; for a distribution 9 units wide, the
SD is 2.73 and effect size is O.%G

e Thus, based on Miller’'s review,
of human discrimination IS equivalent to
an effect size between 0.36 and 0.¢




* The effect sizes observed In in 38 studies
have a range (+/- 1 sd) from 0.34 to O.

e The range of estimates for the minimally
important  difference from Itlme D
studies, Jexpressed in  SD units,
corresgon s almost exactly to t i limit of
human discrimination identified by Miller
over 40 years ago




Since nearly all of the MID measures we
examined are based, one way or
anothei, on the notion of a threshold

between essentially undetectable and
minimally detectable patient change, it
may not be a coincidence thaﬂh ﬁe
dispargte n%ethods, conducted o
diverse clinical populations wi £

wide

range of instruments and different
criteria, almost always arrive at a similar
value




Some Important Exceptiuns

e S rat(ord Studies

e Schwartz-2 days aft%r
chemotherapy
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1ch7*:racteristic of a me

 Expressed in the original r
the measure

d

U1

2ty

of




What 1s a SEM?

A A AA

- 7T *r - r
Mary’s Jim’'s Gary’s Kim’s
True True True True
Score Score Score Score



EM

2.17

1.96 SEM

1 SEM




statistical significance In evaluating
Intra-individual changes in health-
related quality of life

Linking{linical relevan nd
|

Wyrwic K, Nienaber N, Ti
, and Wolinsky

Medical Care, 19




m

Further evidence supportir
SEM-base

eaningful

In health-related quality

intra-individual

rwich K, Tierney W,
and Wolinsky F.

Clinical Epidemiology,

f

1%} a
d criterion for identifying

hanges
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Using the standard error of
measurement to identify im <F
changes on the Asthma $u%i

Life Questionnaire.

Wyrwich K, Tierney \/\J(
and Wolinsky F.

I\J

Jalitﬂ/ of Life Research 200
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What is a clinically meaningful change

on the Functional Assessrﬂ t of
Cancer Therapy - Lung ( -L)
guestionnaire?
Results from the Eastern Cooperative
ncology Group Study

C?Ila D, Eton DT, Fairclough DL,
Heyes AE, Silbermans C,
Johnson DH

Journal of

linical Epidemiolo






Relationship Between
One-SEM Ciriterion &
Cohen’s effect size standards

- reflects a minimal change (.2-.5)
- rewards highly reliable scales




Effect Size For A One-SEM

Change
Ifr, = .95 0 oy =.22
If r,= .90 U gy = -32
Ifr,= .85 0 0 =.39
If r, = .80 0 .. =.45
Ifr,= .75 0 ... =.50




Practical Suggestions for
The Development Qf
Clinically Relevélpt
Individual Change
Standards







Incorporating
Clinically

INnto SigLnificant Individual

ce Standard%‘ for

PROS

Differe




Clinicall
Cl

Neefed
From

y Significant Individu

1ange Standards

to move PROs OUtCOT .

Clinicil Tri

ReSTarch

al

il
e Routine Clin
Practice

* Clinical
Decision-

ical

Making




- The value added to the clinician of
meas%rin PROs In clinical practice

Or research

 How clinicians compare the ac urafy
and precision of PRO dataTrelagive t
ilinial measures i

;

other

e Methods for clinicians to In
PRO data




Ifficult Issues

e Can only patients can report PROS?

e Advantages of clinician reports
— Retrospective Overview—beyond the momePt

e Dangers of clinician reports

— Traditional under-reporters of pain and other
aspects of patient QOL




Clinically Important Changes in Health-related Quality of Life
for Patients with Chronic Obstructive Pulmonary Disease

An Expert Consensus Panel Report

Kathleen W. Wyrwich, PhD, Stephan D. Filn, MD, Wiliam M. Tliemey, MD, Kurt Kroenke, MD,

Ajit N. Babu, MBBS, MPH, Fredric D. Wolinsky, PhD

OBJECTIVE: Withowt clinical npot on wheat constitotes a
significant change, health-related quality of 1ife [HROoL)
measures are less Hkely to be adopted by clinlelans for nese in
dally practiece. Although standards can be determined
empirically by within-person change stodies based on patlent
gelf-reports, these anchor-based methods incorporate only the
patients' perspectives of iImportant HRQoL change, and do not
reflect an informed clinlcal evalwatdon, The objective of
this stody wes to escstablish clinically mportant differsnoe
standards from the physician's perspective for nse of 2 HRQoL
measures among patients with ehronde ebastroctive pulmonary
disesse [COPD].

DESIGN: We assembled a S-person expert panel of North
American physiclans familisr with the oese of the Chronde

HEY WORDS: quality of lfe; COPD; important change;
consensns panel; RAND method; Delphi process.
J GEN INTERN MED 2003:18: 106202,

hrmonic ohstructive pulmonary disease (COPD) is

currently the fourth leading cause of death in the
world, and a major cause of chronic morbidity. ! Unfortu-
nately, clinicians cannot currently offer treatments to most
COPD patients that will lavorably change the course of this
highly prevalent condition. Therefore, the goal of clinical
management is to improve patients’ health-related quality
of life [HREQoL) by melieving symptoms and enhancing

e T - T W e il e Bk il b sl BT T




Other Practical Developments
Suggesting That:

All Points on Pain Scales Are
Not Equal
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LJabor Pain StudQ

Results showed that when:

NRS = 0-1 2% wanted more m?ds

NRS = 2-3 51% wanted nure meds

NRS > 3 03% wanted more meds




Labor Pain Study—
Implications for Clinical Differences

Would a change from 6 (before) t
(15 min. after) be meaningfu ar@ ng
these women?

Would a change from 3 (before) ;E
(15 min. after) be meaningful among
these women?




Revisiting IRT and How These
Methods Inform Clinical
Significance

Not fll p%ints on a pain scal airé
equal!
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Applying Item Response
Theory (IRT) Models to
Evaluate the Scaling of VAS
Pain Measur

Kosinski, M

Association for Health Services
Research Workshop, 2002




Example of Perfectly Functioning Item

Characteristic Curves (ICCs)

Item Characteristic Curves for 5 Response Options

1.00

0.90 -
0.80 -

0.70 -
— Category 0

0.60 - — Category 1

0.50 - — Category 2

0.40 - —— Category 3

Probability o

0.30 - - Category 4

0.20 -
0.10 -

0.00
-4 -3 -2 -1 0 1 2 3 4

Latent Trait Score



Example of Poorly Functioning Item

Characteristic Curves (ICCs)

Item Characteristic Curves for 5 Response Options

1.00
0.80 -
o = Category 0O
E 0.60 - Category 1
-g — Category 2
o
040 - _ - Category 3
o Green and Categories ca
o . . : . —— Category 4
provide no unique information
0.20 - \ _
‘__/ \ | -
0.00 > 3 --*f—\-'-\ ~
-4 -3 -2 -1 0 1 2 3 4

Latent Trait Score




Continuous Pain Measure

 Visual Analogue Scale: 100-mm Scale

How would you rate your pain?

0 | 100
No pain The worst
pain | can

imagine




Categorical Pain Measures

What is the worst pain you experienced over the past week? ( )
0 1 2 3 4
none mild moderate severe extreme
What is your pain now? ( )
0 1 2 3 4
none mild moderate severe extreme
How much bodily pain have you had during the past 4 weeks? ( )
1 2 3 4 5 6
none very mild mild moderate severe very severe

During the past 4 weeks, how much of the time did pain interfere with your normal
work (including both work outside the home and housework)? ( )

1 2 3 4 5
not at all a little bit moderately quite a bit extremely




ICC s Drawn for 10 VAS Score
Categories
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Conclusions

» Analysis of ICC showed VAS discriminates
well at extremes

» Analysis of ICC showed VAS discriminates
poorly in the middle

— categories did not show unequivocal and unique
relation to latent pain score

— scale did not distinguish between patients differing
in the level of the latent pain variable
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Clancy & Eisenberg

“additional work to

enhance the interpretability

:.Cw Frly

s of clinical significe

of outcome measures, par
In ter

IS needed to Increase the

usefulness of these tc




