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Grasping the FDA's PRO Guidance
What the agency requires to support the selection of patient reported outcome instruments.
Aug 1, 2006
By: Alan Shields, Chad Gwaltney, Brian Tiplady, Jean Paty, Saul Shiffman, PhD
Applied Clinical Trials

Patient reported outcomes (PROs) are data obtained directly from patient
self-reports, and their use in clinical trials is increasingly common.1 The
U.S. Food and Drug Administration (FDA) recently published for
comment their "Patient Reported Outcome (PRO) Measures: Use in
Medical Product Development to Support Labeling Claims,"2 hereafter
referred to as the PRO Guidance, to describe how they will evaluate
PRO instruments. The PRO Guidance lays out the type and quality of
information that clinical researchers will need to provide to justify the use
of a particular PRO instrument in a trial and highlights the significance of PRO data in drug development.
By setting ground rules for use of PROs, the FDA has implicitly given credibility to PROs as the basis for
evaluating drugs and biologics. Further, such guidance will eventually make for more efficient, effective, and
appropriate use of these tools.
Despite the enthusiasm and promise of the PRO Guidance, some researchers perceive a few challenges. First,
some conclude that the FDA will maintain higher regulatory standards for PRO measurement than for clinicianbased measures. Second, the PRO Guidance relies on technical language in its specification and may come
across as daunting to some researchers. The cumulative effect of these challenges could be to discourage the
use of PROs altogether.
However, our interpretation of the Guidance is that the recommendations are manageable. Further, we
anticipate that the FDA will begin to apply appropriate rigor to other, similar clinical endpoints (e.g., clinician
reported outcomes).
The goal of this article is to give an overview of the PRO Guidance for clinical researchers implementing PROs.
While not exhaustive, we spotlight two important activities that clinical researchers must undertake to meet
regulatory requirements for PROs. First, clinical researchers will have to document the history and psychometric
properties (i.e., reliability and validity) of their PRO instruments. Second, investigators who modify an existing
PRO instrument must define the degree of modification, decide how much revalidation, if any, might be
necessary in light of these changes, and defend these decisions to the FDA.
Documentation and instruments
The PRO Guidance discusses a variety of factors that, if appropriately
documented, can justify use of a given PRO instrument. These factors
are based on a large literature on psychometrics—the science of PRO
assessment—which is too extensive to recap here. We believe, however,
that these factors can be summarized under four categories of
information: the conceptual framework, administration, performance
characteristics, and study design issues that characterize the instrument
as used in the trial3 (see Table 1).
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Conceptual framework: A conceptual framework ensures that a
researcher identifies and defines: what he or she intends to measure
PRO Instrument Selection Factors
(i.e., the PRO concept); how he or she will measure it (i.e., the PRO
instrument); and why he or she is measuring it (i.e., what is the label claim to be supported by the PRO data).
The importance of a thoroughly specified conceptual framework cannot be understated, since it is the basis of
all the other evaluations of the instrument and for evaluating its relevance to product labeling. In other words,
stating clearly what the researcher intends to measure and relating it clearly to the proposed claim, to the
condition being treated, and to the product's mechanism of action sets the stage for justifying why
Questionnaire A is well-suited or better suited for the task than Questionnaire B.
Most PRO assessments evaluate either signs and symptoms of a
condition or health-related quality of life (HRQOL) domains. These two
areas have substantial conceptual and practical differences that need to
be addressed in the conceptual framework. In general, researchers
should be aware that measures of signs and symptoms whose
relationship to the underlying disease is well known and which are
measured unidimensionally will tend to generate very simple and very
Properties of Symptoms Versus HRQOL
straightforward conceptual framework models. On the other hand, the
Assessment
conceptual framework is more complex and elaborate when researchers
propose to measure HRQOL domains, which are measured multidimensionally and whose relationship with
disease processes are indirect and mediated, for example, by symptom improvements. Table 2 broadly
characterizes the typical properties of symptom vs. HRQOL assessment.4
Administration characteristics: Documenting the administration characteristics of a PRO instrument outlines
what the PRO instrument will look like when administered, for example, the test format, patient instructions, test
items, response options, data collection method, and scoring procedures. When using an existing and
unmodified PRO instrument, this information can often be gleaned from the actual instrument. However, when
creating a new instrument or when using a modified tool, it is the researcher's responsibility to provide a sound
logical and empirical rationale for why an instrument looks as it does (e.g., how did you generate a pool of
items? how did you select the final test items?) or why a particular modification was made (e.g., why did you
add or omit items from the original version?).
Researchers should be prepared to document their expectations that the instrument can be read and
understood by the intended population. Parameters such as reading level and length are relevant here, but
cognitive debriefing (having a small number of subjects use the instrument and then interview them about the
experience) is often useful in ensuring the respondents understand and interpret the items and response
options as intended.
Performance characteristics: Reliability and validity are the principal performance characteristics that the FDA
will evaluate. Broadly, reliability is the extent to which measurements are stable and repeatable (i.e., free from
measurement error or random "noise"), and validity is the extent to which a test is measuring what it says it will
measure. There are several types of reliability and validity estimates. While defining all of them is beyond our
scope, it is important to recognize that it is the researcher's burden to determine which reliability and validity
estimates are most relevant to their PRO instrument.
When using existing PRO instruments, reliability and validity data can often be obtained from previous reports
(e.g., published studies, test manuals, etc.). However, it is not enough to say that "PRO Instrument X" is a
reliable and valid tool because it has been previously administered. Clinical researchers need to show that the
previous reliability and validity estimates apply to the intended use—i.e., that they were obtained under
conditions of administration resembling those planned for the new trial (e.g., similar patient population, same
instruction set, items, recall interval, etc.).
Researchers using PRO tools should also be aware that the ability to detect patient change over time is another
performance criterion that the FDA will evaluate. This is important because not all PRO instruments are
designed to assess change. For example, some PRO instruments are used as study screening tools to assess
a PRO concept at a single point in time, but may not be sensitive to change (e.g., one assessing history of a
condition). Sensitivity to change is demonstrated when scores on an instrument change in the theoretically
proposed direction following the introduction of a known-effective treatment (i.e., they reflect clinically
meaningful improvement).
Study design: A variety of study design features can systematically alter how patients respond to PRO
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questions and, thus, can systematically alter conclusions drawn from PRO data.5 For example, patient diary
studies using paper-and-pencil for off-site data collection can generate far less valid and trustworthy PRO data
because these diaries are often back-filled and even forward-filled (i.e., completing a diary entry before its
designated time6 ).
Researchers can easily defend off-site data collection study designs to the FDA, however, by documenting the
use of more modern methods such as electronic diaries, which can time- and date-tag data entry. The PRO
Guidance suggests that researchers discuss specifically how the PRO assessment strategy within the study
design adequately and accurately evaluates the primary hypothesis for the study.
Instrument modifications
Clinical researchers are challenged by the FDA's intentions to evaluate modified PRO tools as if they were
newly developed instruments. Many researchers are wondering if this means that any and all PRO instrument
changes must be revalidated by additional and extensive psychometric revalidation studies. The FDA actually
takes a more flexible and nonprescriptive tone, which is reflected in the PRO Guidance: "The extent of
additional validation recommended depends on the type of modification made" (Reference 2, lines 582–583).
This flexible point of view is logical and consistent with decades of psychometric and applied research, which
shows that small changes have little effect on an instrument and larger changes can undermine its validity. For
example, plain, simple changes in presentation such as in font, color, or size of the paper used for pen-andpaper PRO instruments would not require any empirical revalidation of any sort, unless they directly affected
readability. Conversely, substantial changes in the content or meaning of items or in the content or number of
response options can significantly influence the performance of an assessment7,8 and would, therefore, require
considerable empirical support to validate that change.
Corresponding to the range of modifications, the PRO Guidance recognizes a variety of validation procedures,
ranging from less to more resource intensive. For example, validation evidence could be obtained via existing
studies, cognitive debriefing, equivalence testing, and/or full psychometric validation studies. Yet,
conceptualizing the potentially unlimited number of PRO instrument modifications and deciding exactly which
procedures to use to validate those changes, poses a challenge for some clinical researchers.
Fortunately, it is not an insurmountable challenge. We offer a "Validation
Hierarchy" that proposes a hierarchy of instrument modifications and a
corresponding level of evidence required to support each level of
modification (see Table 3). By determining the level of change made in the
instrument, the researcher can identify the appropriate level of revalidation
that may be necessary.9 If a researcher decides that a PRO instrument
modification is necessary, our Validation Hierarchy prompts him or her to
categorize that change among the four levels of PRO instrument
modifications, which range from small to substantial. This decision, in turn,
suggests a particular validation procedure (ranging from none to
psychometric revalidation) to validate that change.
To categorize the level of change made to an instrument, the researcher
PRO Instrument Modification and
should first ask whether that change alters the content and/or meaning of Supporting Evidence
the original instrument. If the modification does not alter the content and/or
meaning of the original instrument, it is a "small" or "medium" change and requires either no validation or minor
validation. If, however, the modification does alter the content and/or meaning of the original instrument, then
more validation may be necessary.
Next, the researcher should determine whether the proposed modification of the PRO instrument has already
been empirically validated. In some cases, prior empirical data may establish the impact of a particular change.
For example, in a recent review of 41 studies evaluating 235 scales,10 we found that porting an instrument from
paper to electronic administration on a PC or palmtop platform yielded a psychometrically equivalent
instrument, thus mitigating the need to test (i.e., revalidate) every time a new instrument is migrated from paper
to electronic administration.
Importantly, this example highlights the notion that instrument validation procedures, when interpreted
cumulatively and thoughtfully, can produce results that generalize and are applicable beyond a particular PRO
instrument. The practical advantage of this is that researchers porting their paper PRO tools to electronic text
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platforms, regardless of the tool, can be confident that the migration will produce equivalent results and that
they will not have to invest their resources in more expensive and time consuming revalidation procedures.
Summary
The recently released PRO Guidance carries with it tremendous promise as well as certain challenges.
Researchers planning clinical trials must adapt to new regulatory standards regarding the selection, use, and
interpretation of data generated by PRO instruments. We believe, however, that these challenges are
manageable. Our intent in this article was to inform researchers as to what information is needed to support
their selection of a particular PRO instrument. Additionally, we explained how researchers can categorize
modifications they make to PRO instruments to inform them of the validation procedures needed to support that
modification.
With appropriate planning, researchers can enhance the utility of their PRO assessments and their acceptance
by FDA in support of label claims. If the FDA, as anticipated, begins to apply the standards laid out in the PRO
Guidance to the assessment of other clinical endpoints (e.g., clinician-reported outcomes assessments), then
researchers will be well prepared to easily manage these expectations as well.
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