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Why use ePRO?

Only valid, in-range entries can be made

Time-stamping of entries and time windows
— Conmpliance can be documented
— Retrospective entry can be prevented or managed

Missing data can be reduced or eiminated
Data available for prompt review.
Reminders and feedback enhance compliance

ePRO easy to use and generally preferred to pgoer

— Including the elderly, and those without computer
experience or Kills



Migration to Electronic Format

 Whereinstrument is validated in paper
format, electronic version should be
eguivalent to paper

» Changesin layout of questionnaire may be
needed

» Could the changes made aff ect responses?



Changes in Migration

Level Type of change Action

No change in context or .
Minor meaning Cognitive

Justified by existing literature deb”eflng

Changes in layout or wording | EQ uivalence
Moderate . _ .

that could affect interpretation testmg

- h hat clearly aff Psychometric
Substantial | Shersee, e |0 oYo
g Validation

Based on Shields et al. (2006) and Coons et al. (2008)




Examples of Minor Changes

e Taponascreen
* Press abutton

Rather than tick or circle
a response on paper

e Changein length of
visual analogue scale




Question Layout (SF-36)

3. The following questions are about activities you might do during a typical
day. Does vour health now limit vou in these activities? If so, how much?

Yes, Yes, No. not
limated limited limited
alot a little at all

v v v

:  Vigorous activities, such as munning, lifting

heavy objects, participating in strenuous sports...................| | 1....... I Ll
»  Moderate activities. such as moving a table. pushing

a vacuum cleaner, bowling, or playing golf ... (T [ P P

Lifting or carrying groceries e L (T P
¢ Climbing several flights of stairs. ... D L oeeeeeeeeens D T e |:| 3

o Climbing one flight of stairs...............ooiii. D L oeeeeeeeeens D T e |:| 3



Question Layout (SF-36)

3. The following questions are about activities you might do
during a typical day. Does your health now limit you in these

activities? If so, how much?

Vigorous activities, such as running, lifting
heavy objects, participating in strenuous sports

Yes, limited a lot |

Yes, limited a little |

No, not limited at all|




Question Layout (SF-36)

3. The following questions are about activities you might do
during a typical day. Does your health now limit you in these

activities? If so, how much?

Moderate activities, such as moving a table, pushing
a vacuum cleaner, bowling, or playing golf

Yes, limited a lot

Yes, limited a little

Mo, not limited at all




Evauating Changes

e Existing Data(seee.g. Gwatney et a. (2008)
— Computer implementation per se not an issue
— VAS unaffected by size over awide range.

« Cognitive Interviewing (Ask the Pati ent)
— Do patients construe guestions in the same way?
— Do they remember instructions as intended?

» Equiva ence Testing may be required if
changes are more than minor



Equivaence and Reliability

o Largeliteratureonrdiability of clinica
assessments concerning either:
— Test-retest rliability
— Inter-rater reliability

* Principles and methods are closdy smilar

for equi val ence comparisons between two
modes, such as paper and e ectronic.



Equivalence Sudy Design
/\ « Interval should be
long enough that
‘ﬂ pati ents will not

remember exact
entri es.
l interval l




Equivalence Sudy Design
/\ « How doesrdiability
compareto test-
‘ﬂ retest reliability of

existing instrument?
l interval l
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e Three-period
approach allows

interval P-E rdiahil |ty to

be compared to P-P




Quantifying Equivaence

« Correlationa approach

— Intraclass corréelation coefficient (ICC) is
preferred to Spearman’s r.

— Value from O (no agreement) to 1 (perfect
agreement

 Numerica agreement approach
— Based on precision of measurement

— Agreement indicated by size and variance of
Electronic-Paper differences in scale measure.
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|CC and range
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|CC and Range

» Correlation-based measuressuch as ICC are
very dependent on range of values in sample

o ICCwill increaseif variahility ishigh
— Wide range of severity in sample
o ICCwill belower if variahility isrestricted

— Normal population vs clinical group
— Inclusion criteria specifying minimum severity

Other measures should be used as well as ICC
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Differences between M odes

e Simple E - P difference on its own is not very
helpful. It needs to be compared to something
— Scale Length (usually as %)
— Variability (“Effect Size”, ES)
— Minimum I mportant Difference (MID)

» When expressed in one of these ways, differences
can be compared between scaes



The Bioequivaence Model

» The observed difference between modes
and its confidence interva must be
compl etely contai ned within a specified
range around zero

» The range can be specified interms of one

of the comparative measures. MID, ES, or
% scale.



Bioeguivaence M odel

Window of + 0.5
MID suggested

< >
-0.50 0.25 0.00 0.25 0.50
MID
CI of mean should Mean difference Difference between
be completely should be close modes is expressed in

within the window to zero terms of MID



The Bioequivaence Model

» Allows degree of equiva ence between
modesto be expressed in terms of the sizes
of differences we wishto demonstrate in a
clinical trid

* Isnot affected by the variahility of the
sampl e used i n assessment

* Provides useful basis for power cal culations



Power and Sample Size

There is no null hypothesis in the usual
sense. Several criteria can be used:

» ICCisggnificantly greater than a given
value, say 0.75

* Precision of ICC iswithin stated limits, say
+ 0.1

e Cl of differences between modesis
contal ned within defined window



Power and Sample Size

The bottom line:

 40-50isusualy asensible sample size



Equivaence Data on SF-36
(Aggregate Physical Factor)

Two-period crossover in Rheumatoid Arthritis

« |ICC=0.92

* Very good agreement

» Changes to layout had no significant effect on data
obtained

 Mean E-P difference is very small. Effect size about 0.04
(ES of <0.2 considered unimportant)

» Confidence intervals are well within bioequivalence target
window

Tiplady et al., inpreparation



Conclusions

» Research data supports validity of electronic
diaries and questionnaires

» Where specific data are required to demonstrate
validity of a specific scale, established reliability
methods are appropriate

* Vey close agreement between electronic and
paper scaes can be achieved by paying attention
to the fundamental construct being measured



