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Responder Analyses:
A Methodological Mess

andomized controlled trials (RCTs) assess the average treatment
effects of 1 or more interventions against 1 or more comparators/
controls. These designs are regarded as the gold standard
when determining an overall causal effect for a treatment.
Although an RCT identifies the average effect of an intervention, it
does not identify individuals who may have experienced “clinically
meaningful” improvement because of that treatment.® To identify those

who experience a meaningful improve-
ment, researchers often conduct second-
ary “responder analyses” in RCTs.

Responder analyses identify partici-
pants who achieved a predefined level of
improvement on at least 1 outcome. Re-
sponder analyses are endorsed in many
quarters,® yet responder analyses have
several methodological shortcomings,
which in our view should preclude their
use. In this Viewpoint, we explain our
concerns that responder analyses lend
their findings to be at best unusable and,
at worst, misleading.

Concern 1: Responder Analyses Are
Often Based on Arbitrary Criteria
ESPONDER ANALYSES COMMONLY
classify participants into 1 of 2
groups (responders or nonre-
sponders) based on a minimal clinically
important difference (MCID) score.*
There are different ways to determine
MCID-based responder thresholds, in-
cluding anchor-based methods, distri-
bution-based methods, consensus-based
methods, expert opinion, and compos-
ite-based methods. When calculating an
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MCID, researchers use 1 of 3 numeric
thresholds: (1) a single threshold identi-
fied as meaningful (ie, < 20/100 for the
Oswestry scale), (2) a percentage change
in the outcome of interest that is calcu-
lated by comparing later outcomes to
baseline (ie, a 30% improvement in the
Oswestry scale), or (3) an endorsed abso-
lute change from baseline (ie, a 12-point
change in the Oswestry from baseline).
These methods do not converge on the
same MCID for a given outcome mea-
sure, leading to discordant recommenda-
tions of responders.? This can also lead to
confusion across different studies using
disparate values and difficulty reconciling
findings across studies.

There are also concerns with the mea-
surement properties of the MCID.>>¢
These include (1) recall bias (partici-
pants are more heavily influenced by
their current state than their state at
baseline when they are asked to estimate
how much they have improved or wors-
ened); (2) many MCID estimates only
consider subsets of participants rather
than the entire sample; (3) distribution
of the outcome data substantially influ-
ences MCID estimates; (4) the reliabil-
ity of global rating scales used in MCID
estimation is poor, ranging from 0.27 to
0.48; and (5) mapping the outcome scale
onto another scale implies the latter scale
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is of principal interest, questioning the
need for the former scale.

Beyond our concerns about how an
MCID is derived, we have concerns about
interpreting the defined threshold values.?
Dichotomizing continuous or ordinal
data—the process used in most responder
analyses—leads to a substantial loss of
information and can reduce statistical
power.® By discarding information other
than whether points are above or below an
arbitrary threshold, dichotomizing con-
tinuous variables obfuscates the observed
relation between the treatment variable
and the outcome, potentially leading to
either inflated or artificially reduced ef-
fect sizes. Dichotomizing data may lead
to miscategorizations (false positives and
false negatives) if there is truly some latent
dichotomous outcome, or misspecification
if there is no latent dichotomy, meaning
that the model does not accurately reflect
the underlying data or data-generating
process.! If a 30% improvement (and
higher) is defined as the “clinically mean-
ingful” value, a person who exhibits a 29%
improvement would not be considered as
having a “clinically meaningful” change. A
90% improvement would have the same
“clinically meaningful” interpretation as
a 30% change. By subscribing to binary
MCID thresholds, people are either re-
sponders or nonresponders with no in-
between or gradation.

Concern 2: Responder Analyses
Do Not Capture True Treatment
Effects for Individual Patients

HE COMMON ASSUMPTION OF RE-

sponder analyses is that observed

improvements in a participant’s
outcome are caused by the treatment
provided because they occur after the
treatment was implemented. However,
nearly all methods of defining respond-
ers involve “within-subject” analysis. The
analyses are influenced by natural histo-
ry, measurement error, extratherapeutic
effects from other treatments taken by
the person, and other factors unrelated to
the treatment such as contextual factors
(ie, components of therapeutic encounter

such as therapeutic alliance or social and
physical environment that substantially
influence clinical outcomes of a treat-
ment intervention).

Perhaps the most critical concern with
using within-subject analysis is regression
to the mean—a statistical phenomenon in
which subsequent early extreme values will
regress to a common mean when evaluat-
ed later. Researchers might end up draw-
ing the wrong conclusion that a measured
effect (difference between prescores and
postscores) is due to treatment when it is
actually due to chance.” Because of these
additional potential contributors to par-
ticipant outcomes, it is impossible to know
if the change is related to the treatment or
due to something else." Statistician Ste-
phen Senn'® describes this methodological
pitfall as “subsequence, not consequence.”
In other words, the observed change in the
outcome may have nothing at all to do with
the treatment provided. Importantly, this
pitfall is a concern regardless whether an
outcome is truly dichotomous or not.

Most responder analyses only quantify
a proportion of individuals in a treatment
group who met a “clinically meaningful”
threshold of improvement following an in-
tervention. In other words, they report the
proportions of people in each group who
“responded”. This method fails to identify
“who” may truly benefit from the treatment.
Less often, responder analyses assess the
unique baseline characteristics of individu-
als who improve in 1 group (through some
form of regression analysis) versus those
who improve in the comparator group.
This method of responder analysis is more
likely to identify characteristics of individu-
als who may benefit from 1 treatment over
another. Further, responder analyses rarely
use planned subgroup analyses to examine
how average treatment effects differ based
on an attribute of interest—this form of
analysis may lend value as well.

Summary
HE NUMBER OF PAPERS DISCUSSING
responder analyses has exploded
(over 33,000 papers per year and
greater than 580,000 overall in a recent

PubMed search). Groups such as the Na-
tional Institute of Health; the National
Cancer Institute; the Federal and Drug
Administration; the Initiative on Methods,
Measurement, and Pain Assessment in
Clinical Trials (IMMPACT); the Outcome
Measures in Rheumatoid Arthritis Clini-
cal Trials - Osteoarthritis Research Soci-
ety International (OMERACT-OARSI)
group; and the Institute of Medicine have
widely endorsed responder analyses.” We
believe that the rapid growth and almost
universal endorsement should concern
clinicians, researchers, and policymakers
alike.

Responder analyses aim to identify
who will preferentially benefit from the
experimental treatment. We argue that
responder analyses fail to identify who
benefits from a specific treatment be-
cause the methodology is flawed and the
interpretation is misleading. Current re-
sponder analyses do not correctly help
the reader interpret the results of RCTs
and do not identify the individuals who
are likely to improve because of a treat-
ment they have received. This and the
other methods and measurement prob-
lems we discussed have led us and oth-
ers to seriously question the validity of
responder analyses.

Key Points

* Responder analyses are advocated by
many groups and are purported to
improve our understanding regard-
ing who benefits from the treatment
provided in a clinical trial.

* Two major methods and measurement
problems render responder analyses
as questionable tools for interpreting
clinical trials.

* Responder analyses oversimplify pa-
tient outcomes by classifying people as
responders or nonresponders, which
can lead to false interpretations @
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