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An essential component of the interpretation of results of randomized clinical trials of treatments for
chronic pain involves the determination of their clinical importance or meaningfulness. This involves
two distinct processes—interpreting the clinical importance of individual patient improvements and
the clinical importance of group differences—which are frequently misunderstood. In this article, we first
describe the essential differences between the interpretation of the clinical importance of patient
improvements and of group differences. We then discuss the factors to consider when evaluating the clin-
ical importance of group differences, which include the results of responder analyses of the primary out-
come measure, the treatment effect size compared to available therapies, analyses of secondary efficacy
endpoints, the safety and tolerability of treatment, the rapidity of onset and durability of the treatment
benefit, convenience, cost, limitations of existing treatments, and other factors. The clinical importance of
individual patient improvements can be determined by assessing what patients themselves consider
meaningful improvement using well-described methods. In contrast, the clinical meaningfulness of group
differences must be determined by a multi-factorial evaluation of the benefits and risks of the treatment
and of other available treatments for the condition in light of the primary goals of therapy. Such deter-
minations must be conducted on a case-by-case basis, and are ideally informed by patients and their sig-
nificant others, clinicians, researchers, statisticians, and representatives of society at large.

� 2009 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
1. Introduction

An essential component of the interpretation of results of ran-
domized clinical trials involves the determination of their clinical
importance or meaningfulness, which involves two distinct pro-
cesses—interpreting the clinical importance of individual patient
improvements and of group differences. Unfortunately, the distinc-
tion between the clinical importance of individual patient
improvements and the clinical importance of group differences is
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frequently misunderstood. Although methods for the determina-
tion of the clinical importance of individual patient improvements
have now been well described [11], the interpretation of group dif-
ferences is less well defined.

The Initiative on Methods, Measurement, and Pain Assessment
in Clinical Trials (IMMPACT) recently reviewed and recommended
specific methods that can be used for interpreting the clinical
importance of treatment outcomes for individual patients in
chronic pain clinical trials [11]. These recommendations included
a set of provisional benchmarks for interpreting changes in mea-
sures of pain, physical and emotional functioning, and global
improvement that represent outcome domains recommended pre-
viously by IMMPACT [10,35]. The methods that were discussed for
determining clinical importance and the recommended bench-
Elsevier B.V. All rights reserved.
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marks all involved changes that occur within individuals from the
beginning of a clinical trial to its conclusion. For example, de-
creases in patients’ pain intensity of P30% were considered ‘‘mod-
erately important” improvements, whereas decreases of P50%
were considered ”substantial” improvements [11].

The determination of criteria for clinically meaningful improve-
ments for individual patients is necessary to categorize patients as
‘‘responders” or ‘‘non-responders.” Identifying which patients can
be considered responders is often a critical aspect of interpreting
clinical trial results. Responder analyses make it possible to com-
pare the percentages of patients who achieve meaningful out-
comes between treatment and control groups or between
different treatment conditions, a readily interpretable approach
to presenting clinical trial outcomes [13]. However, recommenda-
tions for determining clinically meaningful improvements in pa-
tients do not address an equally important consideration in the
interpretation of clinical trial results—specifically, what magnitude
of difference between treatment groups should be considered clin-
ically meaningful?

In the IMMPACT recommendations describing the determina-
tion of clinically important changes for individual patients, the
authors emphasized that the importance of group differences
‘‘can only be established in the broader context of the disease being
treated, the currently available treatments, and the overall risk–
benefit ratio of the treatment” [11,p. 108]. In this review, our objec-
tives are to amplify the IMMPACT recommendations by first briefly
discussing the essential differences between interpreting the clin-
ical importance of patient improvements and of group differences
and by subsequently discussing the factors that must be consid-
ered when evaluating the clinical importance of group differences.
We focus on interpreting the results of analyses of group differ-
ences and not methods for ascertaining the minimal group differ-
ences that would be considered clinically important for sample
size determination, which require that a specific value or range
of values be pre-specified for the differences. Important information
relevant to the interpretation of group differences, such as adverse
events, only becomes available at the completion of the trial and,
hence, cannot be used for sample size determination. Detailed dis-
cussion of sample size determination is thus beyond the scope of
this article; however, we briefly address this topic in Section 5.
2. The clinical importance of patient improvements

Change in pain intensity typically serves as the primary efficacy
endpoint in clinical trials of interventions for chronic pain. How-
ever, patients with chronic pain have multiple symptoms as well
as diminished physical, emotional, and social functioning [35]. Di-
verse measures have been developed to assess pain and its impact
on health-related quality of life, but because pain and many of its
consequences involve subjective experiences, these assessments
frequently involve patient-reported outcomes [37].

Considerable effort has been devoted to quantifying the magni-
tude of change in pain intensity that is considered clinically mean-
ingful to chronic pain patients [e.g., 7,12,14,15,19]. Efforts to
identify changes in pain intensity and other chronic pain outcomes
that are clinically meaningful to patients have typically used either
distribution-based or anchor-based methods [11,24]. Examples of
distribution-based methods for determining clinically important
changes include using the standard error of measurement. An-
chor-based methods examine the relationship between, for exam-
ple, changes in pain and another measure that serves to ‘‘anchor”
the clinical importance of these changes, such as patient ratings
of treatment satisfaction [32]. Because primary and secondary end-
points in chronic pain trials typically consist of patient-reported
outcomes, anchor-based methods are generally considered more
informative for assessing what patients consider clinically mean-
ingful, although distribution-based methods provide valuable sup-
portive information [11]. Although not without shortcomings, the
use of global measures of improvement or overall treatment satis-
faction in chronic pain trials allows patients to provide their inte-
grated evaluation of a treatment, including but not limited to relief
of pain, and such measures therefore have unique value as anchors
in establishing clinical importance.

A very influential example of an anchor-based approach to
establishing criteria for clinically important changes in pain inten-
sity is the analysis performed by Farrar et al. [14], who determined
the changes in pain intensity that were associated with patient rat-
ings of global improvement at the end of each of 10 placebo-con-
trolled pregabalin clinical trials in patients with painful diabetic
peripheral neuropathy (DPN), postherpetic neuralgia (PHN), fibro-
myalgia, osteoarthritis (OA), and low back pain. Consistent results
were found across the five different chronic pain conditions and in
patients administered pregabalin and in those administered pla-
cebo. Receiver operating characteristic curve analyses demon-
strated that decreases from baseline of 1.7 or more points
(approximately 30% or greater) on a 0–10 numerical rating scale
of pain intensity discriminated well between patients who pro-
vided ratings of being ‘‘much improved” or ‘‘very much improved”
and patients who thought they were minimally improved, un-
changed, or worse. Multiple anchor-based analyses have confirmed
that patients consider pain intensity reductions on numerical or vi-
sual analogue scales of at least 2 points or 30% to be moderately
clinically meaningful, and that a reduction of 1 point or 10–20%
represents a minimally important change [11]; the clinical impor-
tance of changes on categorical pain intensity scales, however, has
received less attention.
3. The clinical importance of group differences

Equally important to the determination of the clinical impor-
tance of improvements for individual patients is the interpretation
of the clinical importance of group differences between treatment
and placebo or between different treatments, perhaps especially
when such differences, although statistically significant, are rela-
tively small. It is crucial to recognize that criteria for clinically
important changes in individuals cannot be extrapolated to the
evaluation of group differences [4,6,17,33,37]. For example, a 2-
point decrease on a 0–10 pain intensity scale, as discussed above,
can be considered a clinically important improvement for individ-
ual patients, but it should not be concluded that a 2-point differ-
ence in mean pain reduction between an analgesic treatment and
placebo is therefore necessary for a treatment benefit to be consid-
ered clinically important [11].

Indeed, in an important discussion of patient-reported out-
comes, the U.S. Food and Drug Administration noted that ‘‘When
defining meaningful change on an individual patient basis (i.e., re-
sponder), that definition is generally larger than the minimum
important difference for application to group mean comparisons”
[37]. The generally larger magnitude of changes required for clini-
cally meaningful improvements in individual patients compared
with those that represent meaningful group differences is illus-
trated by a meta-analysis of OA knee pain trials [5]. The results
demonstrated that differences in mean pain intensity (on a
100 mm visual analogue scale) between placebo and various treat-
ments—acetaminophen (paracetamol), chondroitin, glucosamine,
intraarticular steroids, opioid analgesics, and oral and topical
non-steroidal anti-inflammatory drugs (NSAIDs)—following
12 weeks of treatment were 10 mm for chondroitin and opioid
analgesics and ranged from 4 mm to approximately 6.5 mm for
the other treatments. The authors concluded that the differences
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in mean response between existing treatments for OA knee pain
and placebo never exceeded the threshold of 10 mm for patient re-
ports of a ‘‘minimal perceptible difference” and were always much
less than the threshold of 20 mm for an ‘‘important improvement”
derived from previous literature. Similarly, the differences in
change from baseline to endpoint between patients administered
duloxetine or pregabalin and placebo in eight trials of painful
DPN ranged from 0.9 to 1.5 points on 0–10 pain intensity scales
[3,16,23,27–29,34,38] and never approached the approximately
2-point change associated with patient reports of being ‘‘much im-
proved” in the Farrar et al. study described above [14].

One possible interpretation of the results of these clinical trials of
OA knee pain and painful DPN is that the mean differences in re-
sponse that were found between the treatment and placebo groups
are not clinically meaningful. However, of existing pharmacologic
treatments, acetaminophen and NSAIDs are internationally consid-
ered either first- or second-line for OA pain [1,21,39] and duloxetine
and pregabalin are internationally considered either first- or sec-
ond-line for painful DPN [2,9,25]. Of course, widespread clinical
use does not provide evidence of clinical meaningfulness. If differ-
ences in mean response of the magnitude found in the trials of these
medications were not considered clinically relevant benefits, how-
ever, clinicians would have limited therapeutic options for the phar-
macologic treatment of these and other chronic pain conditions.

It is not surprising that the improvements patients consider clin-
ically meaningful are generally larger than the differences found
between efficacious treatments and placebo in chronic pain clinical
trials. Meaningful change in individual patients reflects any effects
of the active treatment, placebo and other non-specific effects of the
clinical setting, natural history and spontaneous resolution, and
statistical regression to the mean. Differences between treatment
and placebo groups, however, reflect the incremental benefits of ac-
tive treatments that contribute to improvement after subtracting
out placebo and other non-specific effects, natural history, and
regression to the mean, for example, the pharmacologic effects of
a medication. In addition, the differences between treatment and
placebo groups in chronic pain clinical trials are limited by the mag-
nitudes of the responses in the placebo groups, which can be sub-
stantial [22,26] and reflect multiple factors, especially placebo
and other non-specific effects of clinical trial participation.
Although these factors also affect response in patients receiving ac-
tive treatment, a substantial response in the placebo group can
attenuate the group difference with an active treatment if there is
a ‘‘floor” below which treatment rarely reduces pain.

4. Factors to consider in determining the clinical
meaningfulness of group differences

Given their critical differences, evaluations of the clinical mean-
ingfulness of group differences in chronic pain trials should not be
Table 1
Factors to consider in determining the clinical meaningfulness of group differences.

� Statistical significance of the primary efficacy analysis (typically necessary but no
� Magnitude of improvement in the primary efficacy outcome with treatment
� Results of responder analyses
� Treatment effect size compared to available treatments
� Rapidity of onset of treatment benefit
� Durability of treatment benefit
� Results for secondary efficacy endpoints (e.g., improvements in physical and/or em
� Safety and tolerability
� Convenience
� Patient adherence
� Cost
� Different mechanism of action vs. existing treatments
� Limitations of available treatments
� Other benefits (e.g., few or no drug interactions, availability of a test that predicts
based on criteria for evaluating clinically meaningful changes in
individual patients. Rather, the evaluation of group differences
should be carried out on a case-by-case consideration of the vari-
ous characteristics of a specific treatment, the population of pa-
tients to be treated, and the risk–benefit ratio [33].

4.1. Primary efficacy outcome

The statistical significance of the primary efficacy analysis must
be established before evaluating whether the group difference is
clinically important. Assuming that the primary efficacy analysis
reveals a statistically significant treatment benefit, there are multi-
ple factors that should be considered when evaluating the magni-
tude of the group difference (Table 1). Perhaps the most
informative of these is a comparison of the magnitude of the treat-
ment benefit with those of other available treatments that are gen-
erally considered to have clinically meaningful treatment benefits.
A group difference (vs. placebo) in the primary efficacy outcome
that is comparable to or better than what has been reported for
such treatments provides support for the clinical meaningfulness
of the treatment benefit, whereas a group difference that is appre-
ciably smaller than those of other therapies is likely to be of less
relevance.

In its discussion of patient-reported outcomes, the FDA noted
that when clinical trials show small treatment effect sizes (i.e.,
standardized mean differences between treatment groups), ‘‘it
may be more informative to examine the distribution of responses
between treatment groups to more fully characterize the treat-
ment effect” [37]. This can be done with various types of responder
analyses [8], including the percentage of patients showing a clini-
cally meaningful pain reduction (e.g., P30% decrease from base-
line) [14]; the percentage of patients reporting different levels of
response on ratings of overall improvement or treatment satisfac-
tion; and a cumulative proportion of responder analysis [13],
which provides a method for displaying the level of response at
all possible cut-off points (e.g., P30% decrease from baseline,
P40% decrease from baseline) rather than a single point. Such re-
sponder analyses provide important information beyond the group
difference in mean response because they make it possible to
determine whether a subgroup of patients may experience mean-
ingful or even substantial benefits even though the overall mean
difference is small [17,33]. Fig. 1 illustrates how a relatively small
difference between group means can be consistent with the exis-
tence of a subgroup of patients experiencing a meaningful re-
sponse to treatment (discussed in greater detail in Section 5).

On the basis of such considerations, responder outcomes have
assumed a greater role in the analysis, interpretation, publication,
and evaluation of the results of clinical trials of pain treatments.
The percentages of patients who are responders are readily under-
standable and facilitate comparison of clinical trial results. The
t sufficient to determine that the group difference is clinically meaningful)

otional functioning)

a good therapeutic response)



Fig. 1. Hypothetical distributions of changes from baseline in pain intensity (expressed as improvement on a 0–10 numerical rating scale). Both distributions are normal with
a standard deviation of 2.5 points. Left-side panel: The placebo group has a mean improvement of zero and the treatment group has a mean improvement of 2.0. In this case,
the percentage of placebo group subjects experiencing a clinically important improvement of 2.0 points is 21% (relative area under the placebo group curve indicated by
hatched lines) compared to 50% of the subjects in the treatment group (corresponding relative area under the treatment group curve). The number needed to treat to achieve
a clinically important improvement is 3.45. Right-side panel: The placebo group has a mean improvement of 0.5 and the treatment group has a mean improvement of 1.5. In
this case, the percentage of placebo group subjects experiencing a clinically important improvement of 2.0 points is 27% (relative area under the placebo group curve
indicated by hatched lines) compared to 42% of the subjects in the treatment group (corresponding relative area under the treatment group curve). The number needed to
treat to achieve a clinically important improvement is 6.67.
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magnitude of the group difference in the responder percentages,
however, must still be interpreted. This process raises similar is-
sues as the interpretation of group differences in mean response;
for example, is a statistically significant difference between re-
sponder percentages of 50% in an active treatment group and
45% in a placebo group clinically meaningful? Also, the definition
of a ‘‘responder” is somewhat arbitrary (e.g., should someone with
a 29% change in pain intensity be considered a ‘‘non-responder”
while someone with a 31% change in pain intensity is considered
a ‘‘responder”?) and the dichotomization of a continuous outcome
variable discards useful information and sacrifices statistical power
[31]. Nevertheless, the conceptualization of group differences in
terms of percentages of responders may be easier for clinicians
and potentially useful in sample size determination (see Section 5).

Other aspects of the data collected for the primary efficacy out-
come measure can contribute important information in evaluating
the clinical importance of the treatment effect size. These include
such potential secondary efficacy endpoints as the rapidity with
which improvement occurs and the durability of the benefit; all
other things being equal, treatments that have a rapid onset and
last a long time are better than those lacking these features.

4.2. Secondary efficacy outcomes

The need to evaluate the pain relief associated with a chronic
pain treatment in a context provided by assessments of physical
functioning, emotional functioning, sleep, and other outcome do-
mains is well recognized [35]. Improvements on such secondary
endpoints, which almost always include assessments of what is
broadly considered health-related quality of life [18], can provide
important information regarding the overall therapeutic benefit
beyond reduction in pain intensity. Lack of significant group differ-
ences on such secondary outcomes, however, may reflect inade-
quate statistical power when sample size estimates have been
based on the primary outcome measure and not on the secondary
endpoints or when corrections for multiplicity are necessary [36].

The use of secondary endpoints to interpret the meaningfulness
of changes in pain intensity can be illustrated by considering two
scenarios for a trial with a statistically significant but modest dif-
ference in mean pain intensity between the treatment and placebo
groups. In the easiest to interpret scenario, one or more secondary
outcome measures—for example, measures of physical functioning
and sleep—show statistically significant improvement with treat-
ment (that ideally is also clinically meaningful) and thereby cor-
roborate the treatment difference in pain intensity and expand
understanding of the therapeutic benefit of the intervention. In
the second scenario, the secondary outcomes do not show clear
numerical benefits of treatment and may even demonstrate statis-
tically significant evidence of worsening. Assuming that this is not
a result of selecting inappropriate measures, worsening with treat-
ment for important secondary outcomes would suggest that a
modest benefit in pain intensity might not be of sufficient clinical
importance to warrant use of the treatment. Importantly, the
determination of clinically meaningful changes for such secondary
outcomes as measures of physical and emotional functioning faces
the same challenges as for pain [17,18,30].

4.3. Safety and tolerability

The safety and tolerability of a treatment are essential compo-
nents in interpreting the results of a clinical trial and determining
the overall benefit that it can provide to patients [20,35]. Both the
incidence and severity of adverse events must be taken into ac-
count in any interpretation of the magnitude of a treatment bene-
fit. For example, a treatment with a small benefit relative to
placebo that has excellent safety and tolerability would be viewed
more favorably than one that has the same treatment benefit but is
associated with relatively frequent moderate-to-severe adverse
events. A rigorous examination of all adverse effects of treatment,
including laboratory results and other assessments of any worsen-
ing in the patient’s health or well-being, is essential to provide a
balanced assessment of therapeutic benefit. Such evaluations
would ideally take into account patient as well as clinician per-
spectives on these adverse outcomes.

4.4. Other factors

The overall benefit of a potential treatment must also be viewed
in light of its anticipated ease of use by patients in the community
and the likelihood that they will adhere to treatment. Clinical trials
can provide some evidence of patient adherence to treatment, but
their tightly controlled nature can make generalization to the com-
munity problematic and judgments about anticipated ease of use
and adherence may require other considerations. For example, oral
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medications are generally preferred to those that require injection,
and a medication that can be taken in the morning and at bedtime
is not only more convenient for patients than one that must be ta-
ken five times daily but will also promote better adherence with
therapy. In addition, a treatment that either does not require titra-
tion or that can be rapidly titrated to optimum dosage will be pre-
ferred by patients (and clinicians) to one that requires a lengthy
and closely monitored titration to achieve its efficacious dosage.
The cost of a treatment is another important source of patient
non-adherence with treatment, of course, and is also important
in considerations of treatment cost-effectiveness.

In approximately half of patients with chronic pain, existing
treatments are not effective or are poorly tolerated, and in patients
who do respond, it is relatively rare for pain to be completely re-
lieved or even reduced to mild severity. Because chronic pain treat-
ments have incomplete efficacy, a treatment whose mechanism(s)
of action is different from those of existing therapies may be effec-
tive in patients who are currently non-responders, presumably be-
cause the pathophysiologic mechanism of the patient’s pain is
targeted by the new treatment and not by existing therapies. For
similar reasons, treatments with a different mechanism of action
could also be used in combination with existing therapies to aug-
ment treatment response in those patients who are partial
responders [9]. Moreover, because chronic pain treatments are of-
ten poorly tolerated, a treatment with different mechanisms of ac-
tion may be better tolerated by patients who cannot tolerate the
adverse effects of existing therapies. For these reasons, the benefit
of a treatment with a different mechanism of action from those of
existing therapies could be considered more clinically meaningful
than if the treatment had the same mechanism of action as existing
therapies.

The limitations of any available treatments should also be taken
into account when interpreting group differences. Specifically, a
modest benefit compared with placebo may be more clinically
meaningful if existing therapies have important limitations, such
as poor safety and tolerability or limited efficacy, compared with
a similar benefit occurring in a context of existing therapies that
have excellent safety, tolerability, and efficacy.

There are other factors specific to certain treatments that must
be considered in evaluating the clinical meaningfulness of their
benefits. These include an absence or limited number of drug inter-
actions, especially because many chronic patients are older and
may not only be receiving other analgesics but are likely to be tak-
ing a variety of non-analgesic medications. In addition, modest
benefits with a treatment for which there is a simple test or proce-
dure available that predicts whether a patient will have a positive
therapeutic response (e.g., a trial of transcutaneous electrical nerve
stimulation) may be more clinically meaningful than comparable
benefits associated with a treatment for which response cannot
be predicted. In many circumstances, patients, clinicians, and
third-party payers would consider it beneficial to be able to predict
therapeutic response because increasing the likelihood of a posi-
tive response reduces the time, risks, and expenses associated with
therapeutic failure.

Finally, any research design features of the clinical trial that
could have attenuated the magnitude of the group difference in re-
sponse must also be considered in its evaluation. For example,
insufficient pain at baseline could make it difficult or even impos-
sible for an active treatment to show greater reduction in pain
compared with placebo. In addition, patients in placebo groups
are likely to use more rescue medication than patients treated with
efficacious analgesics, and it is certainly possible that a substan-
tially greater use of rescue analgesics in a placebo group could
attenuate the difference in pain relief compared with the active
treatment. Of course, clinical meaningfulness cannot be attributed
to a group difference simply because the trial has design limita-
tions. However, such factors can provide possible explanations
for more modest benefits than would otherwise have been ex-
pected and thereby provide a basis for conducting additional stud-
ies (ideally, without such limitations) to determine whether the
magnitude of the treatment benefit has been underestimated.
5. Connections between important individual changes and
important group differences

The concepts of clinically important individual changes and
clinically important group differences are frequently confused in
the medical literature as well as in research, particularly when ap-
plied to the problem of sample size determination for a clinical
trial. The following example illustrates the differences as well as
some connections between the two concepts. Suppose that the pri-
mary outcome variable in a clinical trial is the change from base-
line in pain intensity, as measured on a 0–10 numerical rating
scale. Also, assume for simplicity that this outcome variable is nor-
mally distributed and that the standard deviation is 2.5 points in
both the treatment group and the placebo group, so that treatment
causes a shift in the distribution of outcomes (Fig. 1).

In the left-side panel of Fig. 1, it is assumed that there is no pla-
cebo effect (i.e., the placebo group has a mean improvement of 0),
so 21% of the subjects administered placebo experience a moder-
ately clinically important reduction in pain intensity of at least 2
points [11]. The group difference in mean response in this example
is chosen to be exactly the same as the clinically important individ-
ual change, as has sometimes been done when calculating the sam-
ple size for a trial; this implies that 50% of the subjects in the
treatment group experience a clinically important change. The
group difference of 2 points in this example corresponds to a num-
ber needed to treat (NNT) of 3.45 on the basis of the proportion of
subjects experiencing a clinically important change. This treatment
effect size might be appropriate in some circumstances, but for the
reasons discussed in Section 4, smaller values of the group differ-
ence in mean response may be more appropriate.

In the right-side panel of Fig. 1, with a small placebo effect of 0.5
point and a group difference in mean response of 1 point, 27% of
the subjects in the placebo group but an additional 15% of the sub-
jects in the treatment group (i.e., 42%) experience a clinically
important change, resulting in an NNT of 6.67. These two examples
illustrate that considering clinically meaningful percentages of
responders for the treatment vs. control groups may be more help-
ful for sample size determination than directly considering the va-
lue of the difference in group means, although the latter value may
ultimately be required. When the outcomes are not normally dis-
tributed, if the variances are unequal, or if the treatment causes
something other than a simple shift in the distribution of out-
comes, the same principles would apply but the connection be-
tween the clinically important individual change and the
difference in group mean responses is not as straightforward.
6. Conclusions

The clinical importance of individual patient improvements and
of group differences are distinct aspects of the results of a clinical
trial, and both play an important role in the evaluation of its out-
comes. The clinical importance of individual patient improvements
in chronic pain trials can be determined by assessing what patients
themselves consider meaningful improvement using well-defined
methods. In contrast, the clinical meaningfulness of group differ-
ences must be determined by a multi-factorial evaluation of the
benefits and risks of the treatment and of other available treat-
ments for the condition in light of the primary goals of therapy.
Differences in mean reductions in pain between active treatment
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and placebo groups do not adequately describe the potential ben-
efits of a treatment in the population of individuals with chronic
pain. Although a statistically significant group difference in pain
intensity is typically necessary for a demonstration of efficacy, a
determination of the clinical meaningfulness of this difference
should not be based solely on its magnitude. Group mean differ-
ences can obscure meaningful individual patient improvements
and other benefits and risks. Information about percentages of
responders and evaluation of secondary outcomes, safety and tol-
erability, and the other factors we have discussed (see Table 1)
must all be considered to adequately understand the therapeutic
benefit associated with a treatment for chronic pain.

Unfortunately, because this multi-factorial evaluation must
consider the benefits and risks of the treatment and of other avail-
able treatments for the condition, it is impossible to provide spe-
cific guidelines for determining whether or not a specific group
difference is clinically meaningful. Such determinations must be
conducted on a case-by-case basis, and are ideally informed by pa-
tients and their significant others, clinicians, researchers, statisti-
cians, and representatives of society at large. Although such a
process may appear daunting, it bears striking resemblance to
the advisory committees and similar groups that are routinely
assembled by regulatory agencies around the world when evaluat-
ing the efficacy and safety of medical interventions. The involve-
ment of multiple stakeholders ensures a comprehensive
evaluation that considers the different and complementary per-
spectives necessary to determine whether the benefits of a treat-
ment outweigh its risks and constitute a clinically meaningful
addition to available therapies.
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