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Researchers familiar with patient-reported outcomes
(PROs) may find that the transition to working with
clinician-reported outcomes (ClinROs) is not as seamless
as expected. Though both types of outcomes are
required to meet the same criteria to be submitted as
evidence to support a label claim (“well-defined and
reliable”), the details involved in validating a ClinRO for
use can be a bit more entangled than those involved with
a PRO. One piece of the validation process that can often
prove challenging is the assessment of inter-rater (inter-
clinician) reliability or agreement.

Clinical trial researchers are looking for measures with as
little measurement error as possible, hence a great deal
of emphasis should be placed by measure developers on
understanding all the potential sources of error in order
to minimize or eliminate them. With ClinROs there is a
new source of error in the measurement process: the
“clinician.” The FDA glossary describes Clinical Outcome
Assessments (COAs), which include ClinROs, as “any
assessment that may be influenced by human choices,
judgment, or motivation and may support either direct
or indirect evidence of treatment benefit. ... COAs
depend on the implementation, interpretation, and
reporting [emphasis added] from a patient, a clinician,
or an observer.”! The definition of ClinRO in the same
glossary expands a bit on this with reference to the
special aspects of potential human error brought in by
clinicians:

“Clinician-reported outcome (ClinRO) — A
ClinRO is based on a report that comes from a
trained health-care professional after observation

of a patient’s health condition. A ClinRO measure
involves a clinical judgment or interpretation of
the observable signs, behaviors, or other physical
manifestations thought to be related to a disease
or condition [emphasis added].”

All of this is to catalog the many potential sources of
human error found in all COAs, PROs, and ClinROs
alike (Table 1). Given the inclusion of the clinician in

the measurement process, ClinROs include some
unique sources of potential error which developers
have the opportunity to evaluate in examining inter-
rater/-clinician agreement. Determining how much a
ClinRO measurement could vary, simply as a result of
the clinician is who is using the ClinRO, is integral to
the ClinRO’s measurement properties. The degree to
which internal and environmental variables for a given
individual patient add unwanted measurement error in
PROs is generally quite difficult to evaluate, though an
attempt is often made to assess the effects of transient
factors in examining test-retest reliability. However, with
ClinROs additional access to the process is afforded,
thus in developing a ClinRo, it is essential to evaluate
how much clinicians tend to agree (or disagree) on a
given assessment. There are many characteristics of
good measurement that must be shown in addition to
inter-rater reliability, including intra-rater reliability and
validity. Assessment of agreement between clinicians
establishes both reliability and generalizability. Beyond
understanding the error sources, demonstrating high
agreement among clinicians is an important part of

a needed argument in any study for extending the
given results beyond a particular study sample, i.e., the
generalization justification. This work is also foundational
to validity work included in any label claim for a clinician-
reported outcome, because if clinicians cannot agree
about what they report concerning a given patient, one
can hardly consider such information valid.

As with PROs there is the same basic set of frameworks
in which one can work on the reliability issue:

"Assessment of agreement between
clinicians establishes both reliability and

generalizability.”
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generalizability theory, classical test theory, and modern
measurement theory including various modeling
approaches such as latent trait modeling. Generalizability
theory, while infrequently used, allows one to expand
the number of dimensions along which reliability can
be assessed. It provides a natural way of assessing

both intra- and inter-clinician reliability, providing some
insights into the sources of measurement “unreliability”
and allowing for greater efficiency in study design.
Classical test theory methods (Cohen'’s kappa, intra-
class correlations, etc.) are most often used, though

the other frameworks provide certain advantages or
benefits. Modeling approaches can provide a deeper
understanding of the sources of variability or bias in
clinician reports, which can in turn be used in clinician
training to increase the reliability of ClinROs.

When it comes to using classical test theory to assess the
question of clinician agreement, or consistency (aka inter-
rater, inter-judge, or inter-observer reliability, and “intra-"
forms of these as well), researchers face a bewildering
array of statistics or variants designed for this purpose.?®
Though most of these statistics have been in use for
some time, design flaws or, at least, complications have
been found in some cases of which researchers may not
be aware. One of the more popular statistics, the Cohen’s
kappa has the potential for several problematic issues
including biased estimates and paradoxical results.?'?
Moreover, these statistics come in various forms from
which researchers need to select the appropriate one.®
There is not a single kappa or intra-class correlation (ICC),
but rather several versions that vary according to the data
collection design and proposed purpose of the measure.
McGraw and Wong (1996)° report five possible ICC
statistics for individual scores and five more for combined
scores. Those unfamiliar with these statistics and their
potential problems may find themselves confused by
results or making mistaken claims.

To correctly assess the inter-clinician reliability of the
proposed ClinRO, the researcher will need to carefully
consider and navigate a series of issues. To start with,
the researcher will need to have a clear idea of how the

Table 1: Sources of Variability and Bias: PRO Versus ClinRO

Sources of variability and bias in target experience

“"The important thing to understand is that
the choice of agreement statistic will be
constrained by the design, and some statistics

are less desirable for a given design.”

measure will be used. Is this a measure that will be used
for assessment in clinical practice, or is this measure
intended for use in group comparisons in clinical trials?
The researcher needs to select the agreement statistic
that is most appropriate for assessing reliability or risk an
endpoint failure. In most cases for clinical trial use, the
group comparison use is all that is expected, thus using
a statistic fitted to that purpose will be to the researchers
advantage. The nature of the ClinRO itself needs to be
considered, namely the level of measurement (nominal,
ordinal, interval, continuous) it affords. Again, there

are different statistics designed for different levels of
measurement; not all are appropriate for every use.
Another important issue to understand is what criteria
your reviewers will require your measure to meet? Will
you need to pass a statistical test (e.g., a test of the
agreement level surpassing some value) or meet a certain
descriptive criterion, i.e., show a level of agreement
with some degree of precision? Some thought needs

to be given to justify this choice when it is not explicitly
defined. Finally, study design also needs to be carefully
considered in choosing a statistical approach. In fact,

if you have early input into the study design, it is very
useful to be able to consider the needs of the statistical
approach when designing the study. The relevant design
concerns are the numbers of patients and clinicians,
whether the selection is random in either or both cases,
and the plans for study generalization. The question of
minimum sample size and best design in view of various
costs will inevitably arise in study planning. In many
cases, there are methods for determining optimal design
parameter values. The important thing to understand is

Sources of variability and bias in reporting

® transient effects
PRO ® |learning effects
® real change

® patient’s reporting bias
® interaction with the reporting instrument

All the above plus:
ClinRO ® clinician effects

e clinician x patient interaction effects

All the above
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that the choice of agreement statistic will be constrained
by the design, and some statistics are less desirable for
a given design. If your statistical plan includes a specific
statistic, it needs to have a matched design.

While most research has traditionally used the classical
test theory approaches to establishing adequate
agreement among clinicians, more revealing modeling
approaches have been developed (latent trait models
and latent class models, among others). Uebersax
(1992)"® provides a brief overview of select models that
offer certain advantages over the classical approaches.

A major weakness of all the classical statistics is that

they do not identify the source of disagreement among
clinicians where there is less than perfect agreement, and
therefore afford little help in trying to improve a ClinRO
while under development. Modeling approaches address
this weakness. Agreement modeling is able to analyze
undifferentiated aspects of the reporting process thereby
identifying various sources of disagreement, whether it

is overall reporting-level bias, different use of response
categories, or just general measurement error which

is responsible for the disagreement. This provides the
researcher with important information which can often
be used to target appropriate revisions to a ClinRO. As

a result, modeling approaches provide a clear path to

improving the performance of a ClinRO if used early in
the development cycle.

ClinROs have come to play an important role among

the broad group of COAs. In fact, they are probably
much more widespread than PROs in many therapeutic
areas where patient insight into their own condition

is frequently in doubt (e.g., dementia). Given that
importance, care needs to be exercised in the
psychometric evaluation. As the reader can see, there are
many decisions to be made in assessing inter-clinician
agreement in ClinRO submissions. There is no single
off-the-shelf approach one can use in every case. It would
take a monograph-length tutorial to do justice to all of
them, so no attempt has been made to do this here.
Nonetheless, this article can serve to raise researchers’
consciousness of the complications, alert researchers

to potential pitfalls in the process, and increase their
awareness of the role experimental design issues play

in such appraisals. The statistical approach to assessing
inter-clinician agreement needs careful consideration
within an overall validation plan to avoid costly mistakes
or schedule slippage—outcomes that can occur when not
enough data were collected to support your claim, or if
analyses need to be redone because regulators indicate
the wrong statistical approach was used.

For more information, please contact Randall. Bender@evidera.com.
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