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Overview

Measurement and measurement scales
Validity: brief history & mantra

Scale content: importance & guidance
Current issues being debated

Attempt to answer Bob Temple’s questions

— Back to the future
» What’s really the problem?

» An exemplar to aspire to

— Examples of statistical assistance for CV

Conclusions
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Importance of measurement & “scales”

Clinical Practice

Implications

Statistics

—

Measurement

pre-treatment

44.8 (14.8)

post-treatment post-treatment

34.0 (21.1) “ ' 36.1 (20.6)

Statistical tests are applied to the numbers generated by scales
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Randomised controlled trial to compare surgical stabilisation of the
lumbar spine with an intensive rehabilitation
patients with chronic low hack pain: the MR(
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Modaﬁnll for fatlgue in MS
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B. Stankoff, MD, PhD*; E. Waubant, MD, PhD*; C. Confavreux, MD; G. Edan, MD; M. Debouveri

L. Rumbeh, MD; T, Morea, MD, P . Pellotier, D, 1 . Loz, w0, o 0. oan,n.— Faatiggue is not associated with raised
inflammatory markers in
g multiple sclerosis
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Modified Fatigue lipact Seale (MFIS), wer eligiblo for the 6-week randomized, double-blind, placebo-controlle” ~ ~~ 8 . iy

group lhldy The initial daily dose of modafinil was 200 mghr nk. Depending on tolerance, the dose wasin  Gavin Giovannoni, PhD; Alan J. Thompson, MD; David H. Miller, MD; and Edward J. Thompson, DSc
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Fatiguo Lmpact Scale. (KFSS) was correlated with several inflammatory markers in 38 patients with MS (16 relapsing-remitting (RR; 7 of whom

'NEUROLOGY 2005:64:1159-1145 had benign MS), 9 secondary progressive (SP), 13 primary progressive [PP)). The markers included daily urinary n
arker of interferon-y-activated macrophage activity, and serum C-reactive protein (CRP) and solublo

in excretion, &

intercellular adhesion molecule-1 (SICAM:-1) levels. Ummry ‘neopterin excretion was measured daily for 2 weeks. Results:
‘was found between urinary xcretion, CRP, or sICAM-1 and the fatigue scores. However, patients

with & raised serum CRP level had highor KFSS, bt ot Fqs scores than patients with normal CRP levels (KFSS, 50 =

8v8 41+ 14,p = 0.05; FQS, 13 = 4 v8 11 = 5, p = NS). When assessed using the FQS, patients with RR and SP MS were

more fatigued than patients with PP MS (RR = 12.5 (4 to 23] vs SP = 13 [8 to 18] vs PP = 9 [7 to 14],

patients with benign MS were as fatigued as patients with nonbenign disease. Conclusion: The pathogenee

Validity

‘the extent to which an instrument measures

what (the thing) it purports to measure”

‘beguilingly simple”
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A brief history of “validity”

1921 - Term first appears (15yrs post reliability)

1954/55/66/74/85 — APA/AERA/NCME: face, content, criterion,
construct

1955 - Construct validity in psychological tests (Cronbach &
\WEE)

1959 — Convergent and discriminant validation by the multi-method
multi-trait matrix (Campbell & Fiske)

1960 — Explosion of types of validity (“over 100 types”)

1999 — Implosion of types of validity (APA “validity one concept”)

The mantra... “a building of evidence”

Face

ing the pagt 7 dags

Correlations Hypothesis testing
Group differences
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Scale content and content validity

Importance

Methods: pre 2006

A line in the sand
Advances since 2006
....and their limitations
Areas of current debate
Issues for the future

Importance of scale content is obvious...

(better) 0 1 20 3.0 40 N 50 60 T0 (Worse)
Walking ability
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.& irrespective of PRO, CRO, ObsRO

(better) (] 10 20 - 30 40 50 60 T (Worse)
Cognitive performance

...but can be difficult to demonstrate
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pre-treatment

44.8 (14.8)

post-treatment post-treatment

34.0 (21.1) 36.1 (20.6)

Statistical tests are applied to the numbers generated by scales
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Content validity: methods pre 2006

Simplistic

Representative of the domain of interest
Item generation from qualitative work
Limited (minimal?) guidance...

...the result was (is)

Imbalance in validity testing

“Quantitative” tests
of validity
Criterion validity

Construct validity

— Convergent /

. . discriminant
“Qualitative” tests — Group differences

of validity — Hypothesis testing
Face validity
Content validity
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Some curious scale development

 Top down rather than bottom up:

— Item pool generation
Factor analysis to define scales
Statistical analysis and modification of scales
Scales named by their statistically driven content

— hence..... Scales with clinically curious item content

A “FATIGUE” SCALE _
anauu{ sngmy m

20, Normal day-to-day events are stresstul tome, ~ |~ ‘
Notatall | Slightly | Muderately| Ex
) ! 21. 1 am less motivated to do anything that requires [

thinking.

L 1 feel less alert,
[22.1 avoid situations that are stressful to me.

2. 1 feel that | am more solated from social contact.
23. My muscles feel much weaker than they should.

X 1 have to reduce my workbosd or respansibilities.

T 1 1 T 124. My physical discomfort is iricreased.
4. 1 am mors moody. <:]

25. 1 have difficulty dealing with anything new.

5. Lhave difficulty paying attention for s long period.

126. T amn less able to finish tasks hinking.

6 ike | ¢ ik chearly., B
1 feel like | cannot think cheary 27. 1 feel unable to meet the demands that
7. Twork less effectively (this spplies 1o work both people place on me.

Inside ar putside af the hame), 28. L am less able to provide financial support
8. 1 have 1o rely more on othiers to help me ar do formyself dtid my family.

L dlietiicand | | | 29. 1 engage in less sexual activity.
9. 1 have difficulty planning activities ahead of time. [30. I find it difficult to organise my thoughts when T | - Koy

t 1 t __ am doing things at home or at work. s Py D "
10, 1 am more clumsy and uneoordinsted. <:] 31. X am less able to complete tasks that require
I T . | physical effort.
1.1 finet that | am mare forgetful s e
S e e (i | | | [32Tworry that about how Tlook to'other people. e
12-Tam more lrriable anid more exsily angered. | | 3. 1am less able to deal with emotional issues.
[34. L feel slowed down in my thinking.

14. 1 am bess motivated to do anyihing that requires

physical effort. 135. 1 find it hard to concentrate.

36. 1 have difficulty participating fully in
family activities. 4

[37. T have to limit my physical activities.

|38 Erequire more trequentor Tonger periods [ B

— 39. I am not able to provide as much emotional
8.1 T e chifTicudt i make deciions, | | support to my family as I should.

19,1 have few voclal contacts otside of imy own ome. l40. Minor i see like major dif Loy, P I ;
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A “MOBILITY” SCALE

+ Please indicate how true each statement has been for you during the past 7 days.

Not Some- | Quite | Very

During the past 7 days at all A little what | abit | much

1. Because of my physical condition, | have | 0 1 2 3 4
trouble meeting the needs of my family

2. lam able to work (include work in home) 0 1 2 3 4

3. Ihave trouble walking 0 1 2 3 4

4. | have to limit my social activity because 0 1 2 3 4
of mv condition

5. My legs are strong 0 1 2 3 4

6. |have trouble getting around in public 0 1 2 3 4
places

7. 1have to make plans around my condition | 0 1 2 3 4

Then: A line in the sand.....

Guidance for Industry

Patient-Reported Outcome Measures:

Use in Medical Product Development
to Support Labeling Claims

US. Department of Health and Human Services
Food and Druz.
Center for Drug Evaluation and Research (CDER)
Ceater for Biologics Evaluation and Research (CEER)
Center for Devic logical Health (CDRH)
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....and content validity suddenly
becomes a hot topic

Stimulated debate

Exposed limitations

Methodological development

2 examples: position paper; guidance
Transition period with shifting sands

(NB: value of FDA 2009 doc under-appreciated)

Qual Life Res
DOI 10.1007/s11136-011-9990-8

Content validity of patient-reported outcome measures:
perspectives from a PROMIS meeting

Susan Magasi - Gery Ryan - Dennis Revicki -
William Lenderking + Ron D. Hays * Meryl Brod -
Claire Snyder + Maarten Boers - David Cella

Accepted: 3 August 2011
© Springer Science+Business Media B.V. 2011
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Recommendations of Magasi et al.

The adoption of a consensus definition of
content validity;

The development of content validity guidelines;

Generalizability be assessed by empirical
research;

The use of generic measures as the foundation
for PRO assessment in clinical trials.

Available onling at www.sclencedirect.com

SciVerse ScienceDirect

SEVIER journal b www.alsavier i

Content Validity—Establishing and Reporting the Evidence in Newly
Developed Patient-Reported Outcomes (PRO) Instruments for Medical
Product Evaluation: ISPOR PRO Good Research Practices Task Force
Report: Part 1—Eliciting Concepts for a New PRO Instrument

Donald L. Patrick, PhD, MSPH'", Laurie B. Burke, RPh, MPH®, Chad J. Gwaltney, PhD", Nancy Kline Leidy, PhD",
Mona L. Martin, RN, MPA", Elizabeth Malsen, RN, Lena Ring, PhDY'

Available online st www . sciencedirect.com

SciVerse ScienceDirect

journal homepage: www.elsevier.com/locate/jval

Content Validity—Establishing and Reporting the Evidence in Newly
Developed Patient-Reported Outcomes (PRO) Instruments for Medical
Product Evaluation: ISPOR PRO Good Research Practices Task Force
Report: Part [l—Assessing Respondent Understanding

Denald L. Patrick, PhD, MSPH'", Laurie B. Burke, RPh, MPH?, Chad J. Gualtney, PhD®, Nancy Kline Leidy, PhD,
Mona L. Martin, RN, MPA®, Elizabeth Molsen®, Lena Ring, PhD'

es Fse renorlie,
Department of Fharmacy, Uppeala
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SciVerse ScienceDirect

Content Validity ishing and Reporting the Evidence in Newly
Developed Patient-Reported Outcomes [PRO] Instruments for Medical
Pmdu:: E\ralual:on 1SPOR PRO Good Research Pm:dns Task Force

5 good practice steps:
1. Determine the context of use

2. Develop protocol for qualitative concept elicitation & analysis
3. Conduct the CE interviews & focus groups
4. Analyze qualitative data

5. Document concept development & elicitation methods & results

Wrainkn ealing a4 WA sBiaRE NI B
SciVerse ScienceDirect n
5‘

Conteut V'ﬂlﬂlr_‘,' Eqmbllshlng and Reporting the Evidence in Newly
(PRO) Instruments for Medical
Pmchlc[ Eva]uallon ISPOR PRO Good Rusearl:h Platl]tl:‘s Task Force
Report: Part II Un

at e, P, MEPSF, Chad | Gualenay, PhLY, Moy Eline Leidy, PRD,

5 good practice steps:
Create draft instrument from findings of concept elicitation

Design cognitive interview process to document content validity
for the planned context of use

Conduct cognitive interviews
Revise PRO instrument accordingly

Document cognitive interview results for evaluation of content
validity
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B
s and

in Part 2 of the

. Determine the context of use (medical product labeling)
‘Understand the disease or condition in the target population
‘Develop an endpaint model for the context of use
‘Consider the target population - culturallanguage groups
(Consider prelminary issues related to instrument content.

‘Consider the theoretical and qualitative methadologic

d conceptual framewark
Develop the research protocel for qualitative concept elicitation
and anlysis
‘Define the target sample characteristics

Develop ilems based on findings from concept elicitation
«  Develop criteria for itam salection according to purposa of instrument and cancept and

conceptual framework

Selact recall period and modes of administration

Draftinstructions

Determine warding of each new guestion

Match aach new item to response scala

Review items against item crileria

Select ilems for cognitive inferviews

Determine readabilty

Determine order and sequence

Format the actual instument for cognitive inferviewing

« Select the data collection method - focus groups, individual
Interviews,
+ Determine the setting and location for data collection
« Develop the interview guide—draft, pilot, revise
. Canduct the concept elicitation interviews and focus groups
‘Obtain instintional review board approval

Design cogritive interview process for the planned context of use
+  Identify population

+  Design cognitive infarview process

«  Develop protocal and cognitive interview guide

Recruit and train sites
‘Recruit participants; monitor sample characteristics o
‘assure diversity of participation ffom the terget population
select and train interviewers
Conduct intersiews—implement quality control measures
Record or ipe interviews
Transcribe and dean transcripts

Aualyze e gualistive dats

litative data socording to

Conduct cogritive interviews
Traininterviewers
Train subject to think aloud
Use verbal prabes
Manitor interview quality
Record and ransoribe
Prepare resut summaries

used
Establish preliminary coding framework; update as data are
«coded

Establish coding procedures and train coders
Organize dats using a qualitative research software program.
Assess samration

* Interpret results

Jicitats

and results
+ Provide target claims and any other context for use

Make decisions to reviss the pafient-reparted outcome instrument
«  Employ an iterative process

+  Reduce ambiguily in flem language
«  Assess saturation

+ Balance input with and dec
conceptual framework

* Describe target population
* Provids ized and any
input from content experss
Provide endpoint model
Provide concsptual framework and revisions made from

Document cognitive interview resulls for evaluation of content validity
+  Complets lem racking matrix induding final item, final response scale, any prefiminary
domain assignment, description of intent of ilem, and patient quotes supporting item

intent

‘preliminary to revised
e
Provide summary of cluding evidence of
saturation

‘Provide transcripts of interviews and forus group
“Track origin and derivation of concepts captured in the
‘patient-reported outcome instrument

‘Sumnmarize qualitative data

Provide key references

Fig. 1 - Five good practices in using cognitive interviews to
evaluate patient understanding of a new patient-report
outcome instrument.

Some specific debates

Definitions of content validity
The role of statistical tests

Precedence:
Qualitative / quantitative ?
Patients or experts?

Which qualitative method

?

Phenom.; grounded theory; critical social theory
Which quantitative method (CTT, IRT, Rasch mt)
How much validation is required ?
What happens when important items don’t “work” ?
Disease specific or domain specific ?
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Proposed definition (Magasi et al.

tion as a starting point: “Content validity is the extent
to which a scale or questionnaire represents the
most relevant and important aspects of a concept in
the context of a given measurement application”. A

« Reminiscent of SS Stevens 1946 defn measurement
- “assignment of numbers according to rule”

* Not clear how this definition of content validity migh
be tested and, more importantly, falsified

Using quantitative (statistical) methods

in content validity testing (Magasi et al.)

While qualitstive methods help define the bounduries of
u concept and the initisl item content, quantitative analyses
provide ght into content validity of multi-item and
mulii-dimensional FRO measures. Quantitative methods
can be used to explore and confirm the dimensionality and
structure of multi-item scales; evaluate item
demogeaphic groups; and cxaminc relationships ameng
health concepts. Results of quantitative psychometric
analyses confirm and extend the qualitative research find-
ings. To ensure an instrument’s validity, developers would
benefit from avoiding a false dichotomization of qualitative
and guantitative methods and adopting iterative mixed
methods spprosches. Confirmation of content validity is
dependent on the sccumulation of research evidence.
However, once sufficient evidence from multiple sources is
demonstrated, it is reasonable o conclude that there is
enough information on content validity of the targeted
PRO. Thus, quantitative evidence is a eritieal part of the
iterative process in developing content valid FRO
measnres.

In the PRO instrument development process, explor-
atory and confirmatory factor analysis can eveluate ilems
for fit within a hy ized domain by 2 that
items with a epecified domain scale load onto the factors
[15]. Ttemg that cross-load on multiple factors may be
removed from an instrument. Factor analysis allows us to
understand the internal structure of a PRO' measure and to
evaluate the consistency of the factor structure across dif-
ferent samples. Facior analysis also leads to the develop-
ment of summary scores from multi-domain measures.
Confirmatory factor analysis (CFA) within the context of
content validity allows for the cvaluation of specific

across

liypotheses about factor structures and content and can be
used o hierarchically test for invariance in factor structure
across groups 16, 17].

Structural equation modeling (SEM) provides the
framework from which CFA can be used to evaluate the
extent to which concepts being measared across groups of

Measurement invariance can also be evalusted using
differential item functioning (DIF). DIF examines the
relationship among item responses, levels of a concept
being measured, and subgroup membership [22, 23], For
any given level of a concept, the probability of endorsing a
specific item response should be independent of growp

people have the same and n

There are two kinds of DIF. Uniform DIF is

relation to other concepls. Once q

is established, SEM can be used to evaluate structural (e.g.,
group) equivaleace. SEM is also used to confirm hypoth-
esized factor structures of PRO measures [18, 19]. SEM is
used to evaluate the factorial validity of PRO measures by
confirming specified relationships between the PROs and
amtecedents and consequences of interest. SEM allows
researchers to assess multiple domains simultaneously and
examine the longitudinal relationships between clinical and
PRO end points, Finally, SEM can be used to cross-
validute PRO measures across subgroups (i.c.. gender,
language versions, ctc.). SEM allows for the evaluation of
complex relationships between clinical and PROs [20].
For example, these models have been used to examine
the ips between Tated
impact on hemoglobin in patients with chemotherapy-
induced anemia and the effect of changes in hemoglobin on
changes in patient-reported fatigue [217. SEMs can also be
used to evaluate and confirm PRO end point models.

across the range of the concept being measured,
and non-uniform DIF varies depending on the concept
level. DIF testing can be done with ordinal logistic
regression, DIF is identified as a significant effect of sub-
group membership on item score after controlling for the
level of the concept, The concept level is approximated by
summing #ctoss items or estimating IRT scores,

IRT information curves show the investigator where an
itern bank or instrument is not covering the continuum of
severily or impairment [22]. This information is useful in
targeting when additional development work and domain
content coverage is needed.
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Using quantitative (statistical) methods
in content validity testing (Patrick et al.)

In addition to the qualitative work, quanfitative evaluation of
items, such as assessment of how well items address the entire
continuum of patient experience of the concept is useful and de-
sirable, regardless of if the concept is a symptom, behavior, or
feeling. Rasch analysis or item-response theory methods can be
used to evaluate item information curves and what part of the
response continuum items address [26,27]. The use of quantitative
data in the absence of prior knowledge, frameworks, and qualita-
tive considerations can lead to a theoretical instrumentation pro-
ducing scores with unknown meaning. Similarly, the use of qual-
itative data alone fo substantiate an instrument may be
rhetorically convincing, but scientifically incomplete.

BUT....

Empirical issues requiring explicit study

These debates likely to continue until we have
explicit objective methods of testing /
disproving “validity”

Why ?......
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A scale is an hypothesis....

(better) [ 20 .'.iﬂ 40 . 50 T (Worse)
Walking ability

A scale is an hypothesis....

(better) (] 1 20 .'-iﬂ 40 - 50 T0 (Worse)
Walking ability
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..wrestling with two major uncertainties

(better) [ 10 20 .'.iﬂ 40 . 50 T (Worse)
Walking ability

clinical implications of uncertainty

Scale construction is....

an iterative on-going process of
hypothesis generation, testing, and
revision requiring all the help we can
get from available methods

(bettel ; 10 20 30 10 50 (WO rse)

Walking abillit
mﬂﬂlllnn. g y ...nmmm
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The Nubbins...

Cognitive performance

Implications for scale
development and evaluation

Hypothesis testing approach
Experimental paradigm

Careful about “statistical modelling” paradigms
— Changing model to fit data (explaining data)
— Changing data to fit model (manipulating data)

Investigation of anomalies
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An issue raised 30 yrs ago

Perceptual and Motor Skills, 1982, 55, 415-426.

TESTING CONSTRUCT THEORIES

A. JACKSON STENNER AND MALBERT SMITH, IIT
NTS Research Corporation’

Journal of Educational Measurement!
Volume 20, No. 4 ‘Winter 1983

TOWARD A THEORY OF CONSTRUCT DEFINITION

A. JACKSON STENNER
ComputerLand
MALBERT SMITH IiI
ComputerLand
DONALD S. BURDICK
Duke University

The real problem....

Validity methods currently used don’t answer the
guestion:

“the extent to which an instrument measures what it
purports to measure”

Circumstantial evidence only

Root of problem: Data-driven not theory-driven
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A Solution for the future

1) Theory-driven measurement

2) Formal methods to test theories

Developing a Construct Theory

« What is the ‘something’ that causes variation?

+ Construct definition seeks to test theories about this
‘something’, thereby specifying the meaning of a
construct
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An exemplar

« Stenner, Smith & Burdick (1983)

25+ years of work in education

The Lexile Scale for reading ability

Which intrinsic features of text make
one passage more difficult for a
person to comprehend than another?

Reader Ability
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Many years and =50 variables later...

Text Readability

Word frequency Predictors Sentence length

Construct specification equation:
links theory to observation

Text difficulty = (a x LMSL) - (b x MLWF) - ¢

Reader Ability
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Plot of Theoretical Text Complexity versus Empirical
Text Complexity for 475 articles

;

i

Emplrical Lexlle

r = 0.952

"= 0.960

R? =0.921
RMSE” = 99.8L

$

= 150
Theoretical Loxlle

Yes, but applicability to health measurement?

» Can these principles be applied to health
* For example, measurement of upper limb functioning

» Stage 1 develop a construct theory
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A Construct Theory

 Identify motor components of tasks that
characterise upper limb functioning

» Examine items and identify characteristics
that account for variance in task difficulties

* Devise method to test theory against
observation

Selected Items from an ULF Scale (easiest to most difficult)

Statement Location Rank Order

Take off specs 321
Put on specs 3.192
Blow nose 2.798
Crumple paper 2.48
Turnon TV 1.994
Stick stamp 1.579
Turn door handle 0.939
Butter slice of bread 0.56
Unwrap sweet 0.546
Insert plug 0.042
Open crisps 0.025
Wrap up gift -0.564
Peel fruit -0.611
Open tin with ringpull -1.019
Use light weights -1.552
Put in earrings -1.611
Hammer nail -1.982
Fasten necklace -2.581
Thread needle -2.767
Place object on shelf -2.925
Use heavy weights -3.403
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Upper Limb Function

Which intrinsic features of upper limb tasks make one task
more difficult for a person to perform than another?

Person Ability

Task

Accuracy
Speed .
High Displacement
Siow Niedium
Niedium Low Nesr
Fast Hiegium
Far

Transpoertation

Precision

High
Nedium
Low

Base of
Support

Precision

High
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Some examples to address
Bob Temple’s questions

ltems are used as indicators of variables

(better) 0 1 20 3.0 40 N 50 60 T0 (Worse)
Walking ability
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Rasch analysis

quastions ask bout 10 you B M during the past tws wesks
[« For asen sistemens, pleass circle Me 00 NUMDer hat Dest GeRCHEos your degr of ImAuscn
- Ploase sneser 8l QUsbons awe i SOMe Seem MR S 10 oS, OF Sem iTsievant 1o you

= you cannot walk ot all, please fck s box | |

In the past two weeks, how much
has your MS ...

1 Limand your ablity 1o wak?

2. Limasd your bty 19 nn?

3. Limied your stlity 1 CRTE Up g down teie?
4. Made standing whan dong Fings mons MU
5. Limited your balnncs when Etandng o wallang?
. Limaac how far you are sbie 50 walk?

|7 Incressen me effon nesded fir o 10 walkc!

B Made i necessary for you 10 USE SUPpOTT
whean waling Culoons (9.0 WSInG & $5ck. 8
froenm, ey

10, Siowaa down your walking?
| 419, Aftucind now smootriy you walkc?

12 Mate YO CONCOPITEIE O your walking?

Rasch analysis of the DASH
Cano, Barrett, Zajicek, Hobart
Multiple Sclerosis 2011

+ resulting correspondence
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Evidence from fatigue in multiple sclerosis for a

theory-driven paradigm in scale development & evaluation

Jeremy Hobart', Stefan Cano', Rachel Baron', Alan Thompsonz‘

Steven Schwid’*, John Zajicek' and David Andrich?

Figure 2. Change in MSWS-12 items for a Person Near the Scale Centre Who Has an Average Response to PR-Fampridine.

Notstall [T] Alitte [ Moderately Jj Quites bit [T] Extremely [

Ability to walk
Ability to run®

Abilty to climb stairs

Mode standing diffiout

Limited balanee standing or waking
Limited walking distance

Inarsesed
Supportwalking indoars

Suppent walking cutdoors
Slowed your waking

Affasted v
Concentration on waking

R 5

Los disablod Mabsility sontinuum mappsd by MSWS-12

Locstion at bassline

MEWS-12=12-item Mulliple Scercsis Walking Scala PReprobnged relsmse Location responding to PR-fampridine
*Respones o ltem 2 (running) were colapsed to 3 response categores: 1=not at all kmitect 2=moderately lmited: 3= xtremaly lmitec
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Figure 3: The Clinical Impact of PR-Fampridine for a Person Near the Middle of the MSWS-12
Range Who Has an Average Responder Change

Response

MEWE-12 Harmn Off PR-Fampriding Oni PR-Farmpridne

1. Ability towalk Moderaiaty A Rtk

2. aAbllity i run Extramaly Micdaruiaky

3. Ability o climb stakrs Modaraiaty A il

4. Meds standing difficult A ltile A il

5. Umitsd balance standing or walking Modarataly A ltile

. Umited walking distance Modaraiaty A il

. Irereasad effort nesded to wak Modaraiaty A il

. BUpport walking INCOORS At LN L

. Bupport velking SUTDOORE Moderaiaty A Rtk

10. Slawsd your walkdng Modarataly A It

11. Affectod how smoothiy you walk Modarataly A ltile

12. Conoenirata on walking Modarataty A Tl
10 itarmns change

MEWE-12=12tem Multipl Scarcss Walking Scale

Conclusions
Not easy. Shifting sands. | empathise

Scale content determines what is measured (validity)
Importance of validity: can’t settle for weak science
FDA guidance: line in sand and stimulus to field
Guidance, esp. Patrick et al. important

Do advances tell us what we are measuring ?

Need definitions & testable theories for “constructs”
[Also need for empirical work into what to measure]
Change paradigm: A scale is just an hypothesis
Some things may not be “measureable”
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