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Biographies
Bill Byrom, PhD, is Senior Director of Product Innovation at ICON, UK. He has worked in 
the Pharmaceutical industry for over 25 years in a variety of roles, specializing in 
eClinical technology.   Bill has authored over 60 publications including an industry 
textbook on electronic Patient Reported Outcomes.  Bill is the incoming Vice Director of 
the ePRO consortium.

Willlie Muehlhausen, D.V.M. , is ICON´s Head of Innovation, based in Ireland. He has 
been in the Clinical Research Industry since 1996 and held various roles in CROs and 
Technology Providers. Willie served as the inaugural Vice-Director of the ePRO 
consortium from 2011-2013 and was a member of PharmaVoice100 in 2015.

Paul O’Donohoe is Director of Health Outcomes at CRF Health. He is responsible for 
developing the company’s internal health outcomes expertise and supporting clients 
across the range of scientific issues that can arise during the course of a clinical trial. He 
is passionate about developing the field of eCOA through research and active 
involvement in industry consortia.
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 If in full screen mode, select following: 

 If not in full-screen mode, the Q&A box is open to your right. 

 When asking questions, be sure to select “All Panelists”
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Please use Q&A feature to submit 
questions to presenter



ePRO Consortium

 The Electronic Patient-Reported Outcome (ePRO) Consortium was 
established by the Critical Path Institute (C-Path) in 2010. Along with 
C-Path, the members of the ePRO Consortium are firms that provide 
electronic data collection technologies and services for capturing 
patient-reported outcome (PRO) and other clinical outcome 
assessment (COA) data in clinical trials.

 The mission of the ePRO Consortium is to advance the science of 
clinical trial endpoint assessment by collaboratively supporting and 
conducting research, designing and delivering educational 
opportunities, and developing and disseminating best practice 
recommendations for electronic collection of clinical outcome data.
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ePRO Consortium members
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Agenda
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Studies to ensure equivalence between alternate 
modes of PRO administration

Brief overview of scientific and regulatory 
considerations when migrating a paper PRO measure to 
ePRO

Equivalence considerations when using mixed modes of 
administration; existing evidence

1
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Electronic Patient-Reported 
Outcomes (ePRO)
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Data collected directly, electronically from the patient

Variety of Input Methods
 Dedicated handheld devices (provisioned)
 Tablets
 Smart phones
 Interactive Voice Response System (IVRS)
 Internet/web-based



Advantages of ePRO
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Electronic methods help both patient and researchers
 Only valid, in-range entries can be made

 Time stamping and time windows

 Automatic validation and navigation

 Reminders and feedback enhance compliance

 Missing data can be reduced or eliminated

 Data available for prompt review

 Easy to use and generally preferred to paper



Differences Between Electronic 
and Paper
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There are typically some differences in wording, even if 
appearances are closely matched

 Selecting/tapping rather than ticking or circling a choice

 Navigation

These differences could have an impact

 Instrument migrated from paper to any electronic format, and 
validation data from paper version is used to support electronic 
version

 Need to use data from paper and electronic modes interchangeably



Principles of Faithful Migration
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A “faithful migration” refers to the development of alternative 
modes of data collection that do not introduce response bias that 
results from changes in the way the instrument is 
presented/formatted or how the subject interacts with it.

 Retain look of question as much as possible

 Retain exact wording where possible

 Keep question and responses together

 Evaluate need for instructions on same screen or different screens

 Do not delete instructions because they ‘seem’ intuitive



https://c-path.org/programs/epro/

Presented at DIA 2016 52nd Annual Meeting
June 28,2016, Philadelphia, PA

11

Faithful Migration Resources

https://c-path.org/programs/epro/


When do we need to show 
equivalence?
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“The adequacy of an instrument’s 
development and testing is specific to 
its intended application in terms of 
population, condition, and other aspects 
of the measurement context for which 
the instrument was developed. When a 
PRO instrument is modified, 
sponsors generally should provide 
evidence to confirm the new 
instrument’s adequacy. That is not to 
say that every small change in 
application or format necessitates 
extensive studies to document the final 
version’s measurement properties. 
Additional qualitative work may be 
adequate depending on the type of 
modification made.“ (p. 20)



When do we need to show 
equivalence?
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“Examples of changes that can alter 
the way that patients respond to the 
same set of questions include:

•  Changing an instrument from paper 
to electronic format“  (p. 20)



When do we need to show 
equivalence?
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 Increasingly, instruments are developed from the start in electronic 
form, and all validation data are obtained using the electronic 
modality

 In this case paper to electronic equivalence is not needed

 However, now we may need to show equivalence between the 
original electronic version and the paper version



When do we need to show 
equivalence?
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Modification Matrix
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Examples of Minor Changes
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Minor changes in instruction
 Paper: “Check” or “Circle” 

 Electronic: “Tap” or “Select”

Minor changes in layout
 Single item per screen vs 10 items per page



Examples of Moderate Changes
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Changes in display
 Scrolling/Toggling through answers

 Separate question from answer

Changes in modality (cognitive processes)
 IVRS to paper



Equivalence Decision Tree
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Eremenco et al. (2014). PRO data collection in clinical trials using mixed modes:: Report of the ISPOR PRO 
Mixed Modes Good Research Practices Task Force. Value in Health 20014 17:501-516



Types of Equivalence Evidence
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Existing literature
 Meta-analysis of electronic/paper comparisons
 Studies directed at impact of specific changes

Qualitative studies for minor modifications: 
 Cognitive interviews 
 Investigate how patients comprehend/use instruments

Quantitative studies for moderate modifications: 
 Formal comparisons using methods similar to the test-retest 

reliability
 Crossover within-patients design
 Evaluate mode differences and correlations



Equivalence Study Objectives
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Demonstrate that patients comprehend questions the same way 
regardless of mode of administration

 Demonstrate this comprehension by hearing from patients and/or 
demonstrating equivalence in responses

 Demonstrate that target population can use the electronic platform

 Ensure that the migration does not introduce changes to the 
measurement properties

 Reliability, validity, ability to detect change



Case Studies
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St. George’s Respiratory Questionnaire (SGRQ)
 Cognitive interviewing

AQLQ
 Equivalence testing



Case Studies

St. George’s Respiratory Questionnaire (SGRQ)
 Cognitive interviewing
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Sample Paper Version

24



Sample Electronic Version
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Demographics

COPD Sample (n=10)
 Mean age 62 years, SD 8 (range 45-74)

 70% women

 90% Caucasian, 10% Black

Length of time since diagnosis (months)
 Longest: 743

 Shortest: 34

 Average: 160

 SD : 211.2
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Data Analysis and Reporting

Side-by-side comparison of electronic and paper versions
Example interview questions:
Q. How would you compare the instructions of the paper diary and the electronic diary?
Q. How would you compare the overall appearance of the paper diary and the electronic 
diary?
Q. How would you compare the text size of the paper diary and the electronic diary?
Q. How would you compare moving from question to question of the paper diary and the 
electronic diary?
Q. Do you feel that any of your answers were different due to the layout of the diaries, 
from paper version to electronic version? If yes, please can you explain why

With few exceptions, patients reported that all items were interpreted and 
comprehended in the same way on paper and electronic versions. There 
was some feedback related to respondents experience with technology, 
particularly older participants. 27



Results - Usability

 All participants (100%) could see all of the text and images.
 All participants (100%) found navigation easy.
 Nine participants (90%) were comfortable with using the touch 

screen.
 One participant (10%) noted that the touch screen sometimes did 

not respond.
 All participants (100%) felt that they would have been able to 

complete the instruments on the device on their own with no help 
from the interviewer.

 Many positive remarks were expressed for the tablet device 
including ‘easy’, ‘more convenient’, ‘good size’.

 There were few negative remarks: having to press ‘next’ on the 
SGRQ; ‘a bit heavy’; and one participant who said that they ‘don’t 
like technology’.
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Case Studies

AQLQ
 Equivalence testing
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Electronic Handheld Version
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Equivalence - Demographics
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Asthma Sample
 60 participants were enrolled in the study. Of these, 9 did not 

achieve AQLQ(S) or ACQ scores within the required range in the 
first administration and did not complete the main study. These 
subjects were not included in the analysis.

 Male n=27, Female, n=24

 Range 18-65

 Mean age  - 36.5 years, SD=14.5

 White (n=44), Black (n=3), Other (n=4)

 Hispanic or Latino (n=38), Not Hispanic or Latino (n=13)



Results

In summary, the overall ICC scores (0.91) demonstrate that the 
electronic version of the Standard Asthma Quality of Life 
Questionnaire can be considered equivalent to the original paper 
versions.
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Considerations for Mixed Modes

FDA PRO Guidance 
“We intend to review the comparability of data obtained when using 
multiple data collection methods or administration modes within a 
single clinical trial to determine whether the treatment effect varies by 
methods or modes.” (FDA, 2009)
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Considerations for Mixed Modes

Technology makes mixed modes of data collection feasible 
operationally, however… 
 Clinical trial designs need to consider sources of error variance in 

the PRO data. 

 Only sufficiently tested PRO collection modes should be considered

 Measurement error reduces statistical power and attenuates the 
ability of the trial to detect real change (i.e., treatment effect) in the 
PRO-based trial endpoint.
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Eremenco et al. (2014). PRO data collection in clinical trials using mixed modes:: Report of the ISPOR PRO 
Mixed Modes Good Research Practices Task Force. Value in Health 20014 17:501-516



Considerations for Mixed Modes

Recommendation: 
“However, we also strongly discourage the mixing of paper and 
electronic field-based instruments and suggest that mixing of only 
electronic modes be considered for clinical trials and only after 
equivalence has been established.”

For more information: 
Eremenco et al. PRO Data Collection in Clinical Trials Using Mixed 
Modes: Report of the ISPOR PRO Mixed Modes Good Research 
Practices Task Force.  Value in Health 2014, 17: 501-516.
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ePRO growing up?

Area is evolving – as more evidence becomes available, there will 
be less of a need for additional evidence
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Paper to electronic equivalence
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More Paper to Electronic 
Equivalence
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Even More Paper to Electronic 
Equivalence
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Electronic and Paper to 
Electronic Equivalence
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We know this is equivalent
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….so why not this?
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5.7 inch 5 inch 3.7 inch



Conclusions

 Migrating from paper to electronic platform is considered a 
modification of the original instrument

 Case by case evaluation of the extent of the modification, regulatory 
strategy, and the nature of evidence needed to establish the 
equivalence of the electronic measure

 Typically requires small-sample cognitive interview study

 Large amount of existing equivalence evidence – how much more 
needed?

http://c-path.org/programs/epro

43



44

Questions?

http://c-path.org/programs/epro 



Thank you for attending
the ePRO Consortium Webinar

Ensuring Equivalence of Electronic and Paper 
Administration of Patient-Reported Outcome 

Measures
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