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The Response Shift Phenomenon in Clinical Trials
By Steven McPhail and Terry Haines

As clinical research has embraced the patient’s perspective, use of self-reported measures
targeting more subjective constructs have become commonplace during primary outcome
selection.'® Making sense of self-reported health outcomes amongst clinical trial
participants is not always as easy as one might first anticipate. While objective clinical
measures may lend themselves to an occasional inconvenience during evaluation or
analysis, it is perhaps these self-reported outcomes of a more subjective nature that are
most likely to bestow additional complexity on an unsuspecting investigator. Nonetheless,
when trial participants experience changes in their health, it is often these types of
outcomes that provide meaning to the changes.>®* Additionally, outcomes like health-
related quality of life may not only reveal whether changes in health have had a meaningful
impact on patients, but may also allow for comparisons of benefit (or detriment) to be made
across interventions and patient conditions, as well as inform economic evaluation in clinical
trials through cost-utility analysis.®

There are various methods of assessing self-reported aspects of patient health amongst trial
participants to attain a score or outcome amenable to conventional statistical analysis (as
opposed to qualitative analytical approaches).>**’ One of the simplest approaches is to use
a direct rating scale, such as a visual analogue scale.®>® Other indirect approaches can be
quite complex, such as the calculation of multi-attribute utility (i.e., desirability) scores.*>®°
Multi-attribute utility is a summary score representing the desirability of a certain health
state on a scale, where death and perfect health are represented by 0 and 1, respectively.>®
It is commonly calculated by applying weighting systems derived from population-based
investigations to participants’ discrete survey responses.”® Regardless of the approach, the
point of evaluating constructs of this nature is to capture the patient’s point of view of his or
her own health state (or components of it that are of interest to the investigation at hand).

Despite the substantial effort that frequently accompanies development and validation of
instruments used to evaluate self-reported outcomes, a participant’s understanding of a
target construct may change between assessments.'®* Consider the example below of
participants taking part in a fictitious randomized trial investigating the effect of a low back
pain education and self-management group on pain and health-related quality of life
(compared to conventional medical management control).

Low Back Pain Education and Self-management Group Example

Aim: To investigate the effect of a four-week low back pain education and self-
management group program in addition to conventional medical management on
pain and health-related quality of life over a six-month period.

Design: Randomized controlled trial (see Figure 1 for study design).
Participants: Community-dwelling adults with chronic low back pain.

Intervention: Participation in a recently developed four-week low back pain
education and self-management group program held at community recreation
facilities, in addition to usual medical management (analgesics, etc.).

Control: Usual medical management (analgesics, etc.) only.
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Figure 1. Study Design: Fictitious Randomized Controlled Trial
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Outcome measure la: Participants self-report their pain on a zero (no pain) to ten

(worst imaginable pain) scale at baseline and at a six-month follow up.

Outcome measure 1b: At the six-month follow up, participants are also asked to
give a dichotomous answer (yes/no) as to whether their pain has improved since the

baseline assessment.

Outcome measure 2a: Participants are also asked to fill out a generic health-
related quality of life questionnaire at baseline and at six-month follow up. At each
assessment, completion of this questionnaire results in an overall score on a
continuous scale, on which 0.00 represents death and 1.00 represents perfect

health.
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Outcome measure 2b: At the six-month follow up, participants are also asked to
give a dichotomous answer (yes/no) as to whether their health-related quality of life
has improved since the baseline assessment.

In this example, the intervention group experiences a change in their understanding of the
constructs under investigation. Prior to group attendance, the mean score from both the
intervention and control groups is five out of ten for pain and 0.70 for health-related quality
of life. However, while attending the back pain group intervention at community recreation
facilities, intervention-group participants see many adults of their own age engaging in
recreational activities (tennis, basketball, etc.). Many remember the enjoyable physical
activities (e.g., hiking or kicking a ball with their children) they can no longer do because of
their back pain. As a result, many of the intervention group participants realize they are
greatly limited by their back pain. During the group program, they are also reminded of the
importance of staying active in preventing lifestyle diseases (e.g., heart disease). They
realize that perhaps their pain and health-related quality of life is worse than they had
previously rated at the baseline assessment.

At the six-month follow up assessment, intervention group participants remember their time
attending the back pain group. They consider the many useful things they learned and the
positive lifestyle changes they have put into place since undertaking the program. However,
they also remember how much worse off they were in relation to other adults at the
recreation facility. With all factors considered, their mean pain rating now increases to
seven out of ten and mean health-related quality of life score now declines to 0.55.

In contrast, control group members have gone about their life as usual. They have not
learned anything useful, but neither have they compared themselves to physically active
adults. Their understanding of the constructs under investigation has not changed in any
systematic way; neither have their priorities or the internal scale on which they consider
their pain and health-related quality of life. They again rate their pain as five out of ten and
health-related quality of life as 0.70.

All intervention group participants report “yes,” when asked if their pain and health-related
quality of life has improved since baseline, even though their quantitative measures have
worsened. As expected, the control participants report “no” to this same question (Figure
1).

Has attending the back pain education and self-management group increased participants’
pain and reduced their health-related quality of life? While logic suggests not, statistical
analysis of outcomes 1la and 2a would support this conclusion, particularly if there were no
dichotomous responses (outcomes 1b and 2b) included at the follow up assessment.

The paradoxical finding from this simplistic illustration highlights an important phenomenon,
termed “response shift,” that has the potential to invalidate comparisons of longitudinal
measures (over time) in clinical trials.’®*"'* Response shift is a change in one’s internal
perception or understanding of a construct and is thought to be made up of three

components: reconceptualization, reprioritization and recalibration:*%**4

e Reconceptualization is a change in one’s understanding of which elements or
components are included in a target construct. In the example above, for some
participants, these components changed to include the ability to take part in
social physical recreation activities they had not previously considered when
reporting their health-related quality of life.

e Reprioritization is a change in one’s preferences regarding the relative
importance of certain components within the construct. In the example above, for
some participants, being able to play with their children became a higher priority
component in their assessment of health-related quality of life.
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e Recalibration is a change in the value scaling of certain health states (or
aspects of health states) in relation to others. In the example above, a
participant may have considered a certain health state (perhaps his own) to be
near the top of the scale at 8/10 but not as good as another health state
(perhaps his wife’s), which he considered to be 9/10. However, after seeing other
healthy adults playing tennis, he adjusts his scaling approach so that the health
states he previously valued at 8/10 and 9/10, respectively, now represent 6/10
and 7/10, respectively, on this scale after the recalibration has occurred.

Such changes in a participant’s understanding of a construct can invalidate comparisons of
longitudinal self-reported outcomes in clinical trials, whether or not he or she is aware of
these changes in understanding.'®**'*'® while a false negative conclusion in the example
above is not the end of the world, the intervention could have been pharmaceutical or
surgical. Another trial might compare an experimental back surgery to a “watch and wait”
approach. The surgery group may experience a very painful immediate post-operative
recovery. Compared to the pain they experienced immediately after the surgery, their
ongoing pain in the weeks that follow seems inconsequential. As a result, at the post
surgery assessment, they report a reduction in pain of 3 points, compared to their pre-
surgery assessment (due to recalibration), despite actually feeling more pain than they had
prior to the surgery. The study’s positive results lead to more studies, with similar results,
and widespread adoption of a deleterious surgical intervention.

These hypothetical cases illustrate common real-life occurrences. Response shifts can
confound results in a broad range of clinical trials. Some examples of response shifts
previously reported include investigations amongst patients with hearing impairments
(response shift occurred after their hearing aids were fitted),*’ amongst patients who
received dental implants,® and amongst stroke patients reporting health-related quality of
life.’® Even if the response shift is equal for both treatment and placebo/no-treatment
groups of participants, it can mask the actual effect.

Other interesting empirical evidence of the response shift phenomenon has been reported.
Perhaps the most widely reported and discussed finding is that people with severe iliness,
disability or chronic disease often report similar levels of health-related quality of life to
people considered to be in good health.*®*"*%'® To an objective observer, their health-
related quality of life may appear significantly degraded. Another interesting example is
pancreas and kidney transplant patients who appeared to experience response shifts in
opposite directions when reporting their health-related quality of life (dependent on whether
transplantation was successful),?® Also interesting were sub-groups of cancer patients
receiving radiation therapy who experienced response shift differently in the self-reported
construct of fatigue (depending on if they were in the early stages of adapting to increasing
levels of fatigue or experiencing decreasing levels of fatigue).?*

Considerable effort has gone into the development of methods to measure the size and
direction of response shift (and thus take its effect into account with appropriate analysis
procedures). Previously described methods to detect response shift include
individualized,?*?® preference-based ?*?° and qualitative®® methods, as well as successive
comparison,?’ design®’?! and statistical approaches.***328 Although imperfect, these
methods help elucidate the problem of response shift. However, they are often time
consuming or burdensome on trial participants. In-depth discussion of methods to detect
response shift have been reported previously.'®*® Perhaps the two approaches most
amenable to use in clinical trials to detect the presence of response shift are the “then test”
approach and “structural equation modeling,” due to their relatively minimal burden on
participants and research staff.
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Avoiding and Mitigating Response Shift

Current methods for avoiding and mitigating response shift are imperfect, but
methodological research continues. Validation of a particular method for a particular trial is
problematic.

The “then test” is the simplest and perhaps most widely reported method of detecting
response shift amongst trial participants.'®*3'8 A “then test” requires the respondent to
complete a retrospective report of their previous health state at a certain point in time (for
example, their pre-intervention health state) from their current perspective (i.e., “how were
you back then”). If participants from the fictitious trial described above were to complete a
“then test” at the post-intervention follow up, they would also have been required to rate
(from their current perspective) how they now believe their pain and health related quality
of life were at the initial baseline assessment. If their look back shows better or worse
assessments than reported originally, a response shift has presumably occurred.

Despite its popularity, simplicity and amenability to trial contexts, the “then test” approach
is not without flaws. The greatest risk when using this approach is that respondents will not
be able to accurately recall what their health state was actually like at the previous
assessment (recall bias). Additionally, recent evidence has emerged amongst patients
undertaking chronic disease self-management interventions that the “then test” approach
may contain psychometric flaws resulting from implicit theory of change, social desirability,
and recall biases.?® In the implicit theory of change bias, the patient may feel obliged to
report improvement (by indicating a lower “then test” score than their current score)
because time has passed and they have received treatment (and therefore should be better
off than they were previously). In the social desirability bias, the patient may, for example,
want to please the physician. In the recall bias, the patient simply cannot accurately
remember his or her prior state.

While the “then test” relies on participant recall, structural equation modeling measures
underlying components that contribute to a self-reported assessment and attempts to
mathematically evaluate whether response shift has occured.*?**?° For example,
participants would assess five different aspects of their health-related quality of life
individually, as well as give an overall health-related quality of life rating. By collecting this
information (before and after an intervention), structural equation modeling may be able to
detect that, say, “undertaking recreation activities” gained importance after the
intervention, thereby creating a response shift.

The statistical complexity of structural equation modeling adds additional intricacy to data
analysis procedures. Validation is also problematic. However, the method generally does not
impose extensive additional time costs on participants and staff involved in data collection.

Despite its potential, only a few investigations have provided empirical evidence supporting
the use of structural equation modeling.'?*3?® Additionally, structural equation modeling has
been applied primarily to the construct of self-reported health-related quality of life and has
not yet been applied broadly to other important self-reported constructs.?32¢ It is also
noteworthy that initial empirical evidence reports some similarity between structural
equation modeling and “then test” results, but not all methods to detect response shift are
in agreement.*®

The trial experience itself may be a particularly important cause of response shift. During
clinical trials, participants undertake activities that are likely to elicit self-reflection and
potentially internal re-evaluation of health-related constructs. It is therefore important that
all groups have the same (or as similar as possible) trial-related experiences. Even
differences that seem to be innocuous may have unforeseen effects. For example, in the
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back pain education and self-management study above, the researchers did not appreciate
the impact of using community recreation facilities.

Given the difficulties of measuring and analyzing response shift, the best option may be to
minimize potential causes of response shift occurring differentially between groups.
Differentials are likely to depend on the nature of the intervention under investigation.
Placebos in drug trials may help equilibrate response shifts across treatment arms. Sham
surgeries serve the same purpose, but may be unethical. Depending on the circumstances,
a sham educational program may be ethical. Consider the example of vertebroplasty
(injecting a cement-like substance into osteoporotic spinal fractures).***! This often painful
procedure has been become routine practice based on findings from a number of small
investigations with less-than-ideal study designs.??*3 These investigations (which did not
contain a sham intervention comparator or blinded assessment) indicated that the
procedure resulted in a substantial and lasting reduction in symptoms.3?3 However, two
recent well-designed investigations (double-blind, sham intervention) revealed there were
no additional benefits in the group that had the cement substance injected, in comparison to
the sham intervention group.3®3! It is entirely likely that the earlier investigations were
flawed by response shift and/or the placebo effect.

Finally, self-assessment questions themselves may create a response shift if not asked in
the same way or if participants do not give the same consideration to the question at each
assessment. Hence, it is important to use outcome measures with sound test-retest
reliability and standardized outcome administration procedures.>” It is also important that
these measures have high levels of construct and criterion-related validity. Participants
should also be encouraged to give adequate consideration to standardized rating scales,
including scale anchors (such as “best imaginable” or “worst imaginable”). For example,
consider a participant who unconsciously replaces a top anchor of “best imaginable health”
with “previous health” on a rating scale at a baseline assessment. At a follow-up
assessment in which the participant correctly understands the anchor, he or she may give
more consideration to how good his or her health could potentially be, and may recalibrate
his or her response further away from the anchor (resulting in what may appear to be a
decline in health), despite no actual change in health occurring.

Summary

Response shift may cause paradoxical, illogical or incorrect findings during clinical trials.
Response shift is a naturally occurring process believed to be part of natural coping and
adaptive mechanisms. However, it has the potential to invalidate study findings. To improve
the validity of comparisons from longitudinal datasets in clinical trials, it is important to use
research designs that are likely to reduce response shift occurring differently between
groups or potentially measure and adjust for response shift, if necessary. This is particularly
important if there is potential for this phenomenon to occur differentially between groups,
dependent on the nature of the intervention being delivered. Methodological research on
response shift has not found any panaceas, but progress is being made. To advance the
science, it is very important for reports on clinical research trials to discuss response shift.
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