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Abstract: A consensus meeting was convened by the Initiative on Methods, Measurement, and Pain
Assessment in Clinical Trials (IMMPACT) to provide recommendations for interpreting clinical importance of treatment outcomes in clinical trials of the efficacy and effectiveness of chronic pain
treatments. A group of 40 participants from universities, governmental agencies, a patient self-help
organization, and the pharmaceutical industry considered methodologic issues and research results
relevant to determining the clinical importance of changes in the specific outcome measures previously recommended by IMMPACT for 4 core chronic pain outcome domains: (1) Pain intensity,
assessed by a 0 to 10 numerical rating scale; (2) physical functioning, assessed by the Multidimensional Pain Inventory and Brief Pain Inventory interference scales; (3) emotional functioning, assessed
by the Beck Depression Inventory and Profile of Mood States; and (4) participant ratings of overall
improvement, assessed by the Patient Global Impression of Change scale. It is recommended that 2 or
more different methods be used to evaluate the clinical importance of improvement or worsening for
chronic pain clinical trial outcome measures. Provisional benchmarks for identifying clinically important changes in specific outcome measures that can be used for outcome studies of treatments for
chronic pain are proposed.
Perspective: Systematically collecting and reporting the recommended information needed to evaluate the clinical importance of treatment outcomes of chronic pain clinical trials will allow additional
validation of proposed benchmarks and provide more meaningful comparisons of chronic pain treatments.
© 2008 by the American Pain Society
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“. . . a difference is a difference only if it makes a
difference.”
—Darrell Huff, 1954, p. 5866

T

here is widespread agreement that efforts to develop improved treatments for patients with
chronic pain are a research priority. Variability
in the outcome measures used in clinical trials hinders
evaluations of the efficacy and effectiveness of treatments. In recognition of this, the Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trials
(IMMPACT) recommended core outcome domains143
and specific outcome measures34 for chronic pain trials.
Including a standard set of outcome measures in clinical
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tocols, permits pooling of data from different studies,
and provides a basis for systematic reviews and meaningful comparisons among treatments.
A critical consideration in evaluating existing outcome
measures as well as when developing improved measures144 is the clinical importance or meaningfulness of
the change in scores that occurs following treatment. In
analyzing clinical trial outcome data, establishing the
statistical significance and confidence intervals of treatment responses is a pivotal step. However, because statistical significance reflects both the magnitude and variability of the treatment effect as well as the sample size,
a statistically significant improvement may reflect a benefit that is clinically meaningless. For this reason, it is
generally acknowledged that determinations of statistical significance must be supplemented by consideration of the clinical importance of changes in outcome
measures.76,155 Such information provides a basis for
evaluating and comparing the impact of treatments on
symptoms, functioning, well-being, and overall healthrelated quality of life (HRQoL). Depending on the specific outcome, clinical importance and meaningfulness
can be assessed by patients, clinicians, significant others,
and representatives of society at large,14,49,134 for example, third-party payors. For chronic pain, however, most
measures of treatment response involve patient-reported outcomes (PROs), for which the patient is the
most important judge of whether changes are important
or meaningful.1,144 The objective of the present article is
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to present IMMPACT consensus recommendations for
determining clinically important changes for outcome
measures for chronic pain trials.

Methods
An IMMPACT consensus meeting was held that had 2
goals: (1) To develop general recommendations for determining clinically important changes for chronic pain
outcome measures; and (2) to propose provisional
benchmarks for identifying clinically important changes
in the specific outcome measures for chronic pain clinical
trials previously recommended by IMMPACT.34 The recommendations of specific outcome measures were, in
part, based on commissioned literature reviews that
were prepared by individuals who had not been involved
in the development of outcome measures for the domains that they reviewed. These literature reviews are
available on the IMMPACT-II meeting page at www.
immpact.org/meetings.html and should be consulted for
detailed reviews and discussions of the measures that
were considered, the evidence on which the recommendations were based, and the reasons for selection or rejection of specific measures.
On the basis of these background literature reviews
and discussion and debate at a consensus meeting, specific measures were recommended for chronic pain trials
in a previous publication.34 Among the criteria used in
evaluating these and other measures were (1) appropriateness of the measure’s content and conceptual model;
(2) reliability; (3) validity; (4) responsiveness; (5) interpretability; (6) precision of scores; (7) respondent and
administrator acceptability; (8) respondent and administrator burden and feasibility; (9) availability and equivalence of alternate forms and methods of administration
(eg, self-report, interviewer); and (10) availability and
equivalence of versions for different cultures and languages. In evaluating the extent to which the various
measures reviewed in the background presentations fulfilled these criteria, appropriateness of content, reliability, validity, responsiveness, and participant burden were
given the greatest weight. In particular, measures for
which published information on these specific criteria
were lacking were not recommended, and when such
information was available for 2 or more relevant measures, recommendations were primarily based on comparisons of these 5 attributes.34
The IMMPACT consensus meeting on clinical importance on which the present article is based included an
international group of 40 participants from universities,
governmental agencies, a patient self-help organization,
and the pharmaceutical industry. Participants were selected on the basis of their research, clinical, or administrative expertise relevant to the design and evaluation of
chronic pain treatment outcomes. An attempt was made
to include broad representation of various disciplines
while limiting the size of the meeting to promote frank
discussion. Because not all attendees were familiar with
recent advances in the determination of clinically important change, several articles were circulated prior to the
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meeting
and 3 background lectures were
presented at the meeting that examined general methodologic issues: (1) Clinically meaningful change: An
overview (KWW); (2) clinical importance: The rheumatology perspective (DB); and (3) potential designs for studies of minimal clinically important differences (DB and
KWW).
In addition, reviews of the literature relevant to determining the clinical importance of changes for the
specific outcome measures previously recommended
by IMMPACT34 for the following 4 core chronic pain outcome domains were presented at the meeting. The individuals who prepared these reviews and delivered these
presentations were selected on the basis of their research expertise regarding the specific outcome measures. As opposed to the reviews that provided the basis
for recommending specific outcome measures,34 these
reviews were sometimes prepared by individuals who
had been involved in the development of the specific
outcome measure as it was believed that they would
have the greatest knowledge regarding what would
constitute a clinically important change in the measure:
(1) Pain intensity, assessed by a 0 to 10 numerical rating
scale (MPJ); (2) physical functioning, assessed by the Multidimensional Pain Inventory Interference Scale (DCT)
and by the Brief Pain Inventory Interference Scale (CSC);
(3) emotional functioning, assessed by the Beck Depression Inventory (RDK) and by the Profile of Mood States
(JH); and (4) participant ratings of overall improvement,
assessed by the Patient Global Impression of Change
scale (JTF).
The presentations are available on the IMMPACT-IV
meeting page at www.immpact.org/meetings.html and
should be consulted for the literature reviews that provided the background for the discussions among the participants that occurred at the consensus meeting and the
preparation of this article. The recommendations included in this article are based on the consensus that
emerged from consideration of these literature reviews,
the extensive discussion and debate that took place during the consensus meeting, and the continued discussion
that occurred during the preparation of this article,
which was revised incorporating feedback from all of the
authors until consensus was reached on the text and table.

General Considerations in Determining
Clinically Important Differences
In considering the determination of clinically important differences, 2 different aspects of the interpretation
of clinical trial results must be distinguished. The first is
establishing what change in the outcome measure represents a clinically important difference for patients. The
second is establishing the difference in the magnitude of
response between the treatment and control groups
that will be considered large enough to establish the
scientific or therapeutic importance of the results. This
difference between groups is also used to calculate the
sample size required for the clinical trial, and can involve
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group differences in either central tendency (eg, means)
or in the proportions of responders (eg, percentages of
patients that obtain a defined response). Such responder
analyses require knowledge of what magnitudes of individual change can be considered clinically important
so that patients can be categorized as responders and
nonresponders. Although this is a crucial step in understanding and interpreting the results of a clinical trial, it
does not identify the magnitude of differences between
treatment groups that should be considered important.
In this article, we emphasize the determination of clinically important changes for individuals and not the determination of the importance of group differences,
which 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.
The outcomes of clinical trials of treatments for chronic
pain include mean changes on 1 or more measures of
pain, as well as mean changes on various measures of
physical and emotional functioning.143 From these results, the multiple stakeholders in these studies, such as
clinicians, regulators, payors, and, ultimately, people
with pain, must then determine the efficacy of the treatment.7,8,49,87,134 Trials with negligible mean benefits
may be sufficiently powered for the results to be statistically significant, as noted above. In addition, trials demonstrating a relatively large mean change may also be
difficult to interpret because it cannot be assumed that
all participants in the active arm of a clinical trial uniformly experienced the magnitude of benefit reflected
by the mean improvement. Indeed, depending on the
sample size, a few individuals with large improvements
in a trial’s active treatment group can dramatically increase the overall mean improvement even if others in
the same group demonstrated little improvement or
even a worsening of their condition. More importantly,
because pain relief occurs and is appreciated by individuals differently, the magnitude of a statistically significant group mean change may bear little relation to an
important improvement for the person with pain.
The development of criteria for determining what are
important changes in individuals’ scores on the outcome
measures used in chronic pain trials would provide clinicians and researchers with essential methods for evaluating treatment responses of individuals in clinical trials
and clinical practice. Such individual-level criteria make it
possible to conduct responder analyses that classify each
trial participant as “improved,” “stable,” or “worse” on
the basis of validated criteria of important change.158
In research on the importance of changes in PROs, patient-based, clinician-based, and laboratory-based assessments have all been used. In the present article, we
use the term “clinically important” not only to distinguish clinically important changes from those that are
statistically significant but also to emphasize that we are
referring to changes in clinical conditions that are important to patients as well as others. In addition, when using
the term clinically important in this article, we have not
always distinguished “minimally” important changes
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from those changes that are more substantial126; the
identification of different magnitudes of important
change has received less attention than the determination of criteria for minimally important changes.

Methods for Determining Criteria for
Important Change
In an important review of approaches used for interpreting change in HRQoL measures, Lydick and Epstein89
classified these methods as either “anchor-based” or
“distribution-based.” Anchor-based methods relate
changes in scores on a measure to a standard that is
different from the specific measure itself, whereas distribution-based methods use statistical parameters associated with the measure (eg, effect size, standard error of
measurement) to interpret the magnitude of changes in
the measure’s scores over time.29,32,111,127

Anchor-Based Methods
Many anchor-based approaches for establishing criteria for identifying important change rely on a global
item completed by the patient as the anchor for withinperson changes. For example, to determine whether
there were important changes in pain over the course of
treatment, patients’ pain could be assessed at baseline
and again at the end of the trial, at which point they
would also be asked if they were “better,” “about the
same,” or “worse,” compared with the beginning of the
trial. These improvement ratings would then serve as
the standard with which to evaluate the importance to
the patient of whatever changes in pain had occurred
during the course of the trial.
Using the anchor-based approach in patients with
heart and lung disease, Jaeschke et al69 anchored the
amount of change that had occurred in several HRQoL
domains by using 7-point scales with which patients assessed their improvement or worsening. Patients who
reported their change to be 1 (“almost the same, hardly
any better/worse”), 2 (“a little better/worse”), or 3
(“somewhat better/worse”) were considered to have
had small but important changes, and the means of the
HRQoL score differences that corresponded to these differences were considered the minimal clinically important difference (MCID). Later criteria for minimal change
excluded ratings of 1 (“almost the same, hardly any better/worse”),75 and, most recently, the term minimal important difference (MID) has been defined as “the smallest difference in score in the domain of interest that
patients perceive as important, either beneficial or
harmful, and that would lead the clinician to consider a
change in the patient’s management.”58
Anchor-based methods for interpreting changes in
PRO measures have also included between-subjects studies. For example, social comparison studies anchor
HRQoL score changes to patients’ rating of their HRQoL
compared with another patient with whom they have
interacted.107-109 In addition, anchor-based approaches
have used clinician-based or laboratory-based anchors to
provide criteria for PRO changes. For example, Kosinski
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et al used 1% to 19% decreases over time in the number of swollen and tender joints as anchors in patients
with rheumatoid arthritis. In oncology, anchors such as
tumor response,20 performance status,19-21 and hemoglobin values22 have been used.
Despite the ease of simply including an anchoring measure in studies evaluating change over time, there are
several problematic aspects of this approach.102 In the
case of global items, patients are asked to provide a retrospective comparison of their change since an earlier
time point and may not accurately remember previous
levels of pain or other PROs unless there was a salient
event, like labor and delivery.114 In addition, it has been
demonstrated that such global items can be associated
with patients’ conditions when they are making these
ratings57,128,129; for example, if patients feel good at
Time 2, they may report being better than they were at
Time 1, even if they were doing just as well or even better
at Time 1. Hence, retrospective anchors may sometimes
lack validity as a criterion of important change, although
the extent to which this occurs probably varies and
should be carefully evaluated.57
Furthermore, if important changes in PRO measures
such as pain and HRQoL can be identified by global ratings or clinical standards such as swollen joints serving as
the “gold standard,” then why are the PRO measures
needed at all?102,127 Although the specific anchors that
have been used to determine clinically important
changes all have limitations, they make it possible not
only to evaluate whether patients themselves believe
they have improved or not but also to determine the
extent to which such patient assessments are associated
with clinician-based and laboratory-based measures.

Distribution-Based Methods
Two key distribution-based methods that have
emerged for determining clinically important changes
are the effect size and the standard error of measurement (SEM). The group effect size is determined by subtracting the mean of the Time 1 scores from the mean of
the Time 2 scores and then dividing this difference by the
standard deviation at Time 1. Cohen28 proposed criteria,
as a convention, for the magnitude of effect sizes for
group differences. On the basis of the literature in behavioral science, 0.20 was proposed as the lower bound
for a small effect (or change), 0.50 as the threshold for a
moderate effect, and 0.80 and above as reflecting a large
effect. Kraemer et al84 suggested that these thresholds
might be more accurately termed “smaller than typical,”
“typical,” and “larger than typical” to reflect the fact
that they were meant to be relative to typical findings in
behavioral science research.
In a review of published MCID and MID studies for
HRQoL measures, Norman et al101 calculated the effect
size of anchor-based criteria for change in 38 separate
studies. The mean effect size across these studies was
0.495 (with a standard deviation of 0.155), which did not
vary as a function of whether studies used 7-point vs
other scales, minimal improvements vs clinically important improvements, or generic vs disease-specific HRQoL
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measures. To explain these consistent results, the authors referred to Miller’s95 “magical number 7 plus or
minus 2” as the limit on human information processing
capacity, which can be shown to be consistent with a
change of 1 point on 5-, 7-, or 9-point scales reflecting an
effect size of approximately 0.50.
It is important to note, however, that not all of the
effect size estimates for MCID and MID studies found in
this meta-analysis approached 0.50.101 Indeed, for studies that used very small time increments, like a 2-day
period after chemotherapy, patients believed that the
magnitude of a small but important PRO change corresponded to an effect size of 0.12,123 whereas the effect
size corresponding to the amount of change that physical therapy patients expected to see from HRQoL improvements in back or shoulder pain ranged from 0.86 to
over 1.00.63,132 These dramatic departures from the
mean result confirm that 1 effect size does not fit all.159
Nevertheless, a 0.50 effect size (ie, one-half the standard
deviation) may be a reasonable criterion to use when
beginning to investigate important changes in PRO measures, including pain and physical and emotional functioning.127
Important concerns about the effect size criterion for
identifying important differences involve the fact that
the standard deviation of a measure is specific to a particular sample77 and that reliability of PRO measures can
be modest. For example, if a sample is heterogeneous or
if a measure has limited reliability (ie, substantial error),
the standard deviation may be large, and the corresponding value for a 0.50 effect size will be much larger
than with a homogeneous sample or a more reliable
measure. The standard error of measurement (SEM) provides a measure of within-person change that is less dependent on a specific sample because it incorporates
both the standard deviation and the reliability.3,103 To
determine how many SEMs constitute an important
change, Wyrwich et al162-164 computed the SEM for various chronic heart and respiratory disease outcome domains and compared the results with the anchor-based
criteria described above by Jaeschke et al.69 For all domains, 1 SEM approximated the MCID threshold. Likewise, Cella et al20 found that 1 SEM corresponded to
anchor-based criteria for small but important differences
in the HRQoL of patients with lung cancer.

Methodologic Considerations in
Determining Criteria for Important
Changes
Although anchor-based and distribution-based approaches apply a single criterion for important change
across all points on the PRO measures being investigated,
it is important to recognize that all points on pain scales
may not be equal. For example, the results of a study of
labor epidural analgesia11 suggested that, at least in
some circumstances, a change in pain intensity from 3 to
1 on a 0 to 10 numerical rating scale (NRS) may be of
greater importance than a change from 6 to 4. Similarly,
using item response theory analyses of 0 to 10 NRS data
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in cancer patients, Lai et al found large gaps in pain
ratings between 0 and 1, 7 and 8, and 8 and 9, with 10
never used. These results suggest that pain ratings of 2
through 6 on such a measure are considered much closer
to each other in intensity than ratings at the ends of the
scale.
Another important consideration in determining important change is the impact that baseline status has
on patients’ assessments of differences.32,61,133,136 For
example, the magnitude of pain reduction that an individual with severe pain would consider minimally important might be greater than the magnitude of reduction
considered minimally important by a patient with mild
or moderate pain.59,120 Although using percentage
change has the potential to correct for this,133 the role of
baseline pain would need to be evaluated in each specific situation. Patient characteristics, such as age, sex,
education, and the specific clinical condition, may also
play an important role in determining what magnitude
of change is important.136 Furthermore, the magnitude
of change considered an important improvement might
be different from what is considered an important worsening;61,155 for example, in some circumstances, small
improvements might be more important to patients
than small deteriorations,21 whereas in other circumstances, the opposite might be true.59
Assessments of minimally important change depend to
a great extent on the definition of “minimal importance.”32 Not surprisingly, different criteria may be obtained depending on whether the emphasis is placed on
determining minimally detectable versus minimally important changes. Similarly, different criteria are likely to
result when evaluating minimally important changes
versus moderately important changes versus substantial
or definitive changes. Moreover, for certain conditions it
is possible to determine what change is needed to
achieve “that state which is deemed a useful target of
treatment by both physician and patient, given current
treatment possibilities and limitations.”154
As noted above, patients, clinicians, third-party payors,
and others may have very different perspectives regarding what benefits constitute clinically important improvement (and what changes constitute clinically important worsening). It is generally acknowledged that
evaluations by patients are critical in determining the
importance of changes in PROs. However, clinician perspectives can also provide valuable information, and
may lead to estimates of the magnitude of important
changes that are not only different from those based on
patient evaluations but that also classify patients differently with respect to whether they have improved or
not.161
The anchors used in evaluating change by patients and
clinicians and their interpretation can also vary greatly.
Patients base their evaluations of change on their own
experience, whereas clinicians base such evaluations on
their experiences across multiple patients with the same
condition. Clinicians may also place greater emphasis on
anchors that reflect disease processes and prognosis (eg,
swollen joint counts in arthritis, glycemic control in dia-

betes), whereas symptoms, quality of life, and overall
treatment satisfaction may be of greater importance to
patients. The use of such different anchors highlights the
importance of considering patterns of change, both positive and negative, across a variety of different outcomes. In such an approach, a clinically important benefit could reflect a pattern of changes in, for example,
patient reports of pain, physical and emotional functioning, and side effects, and could also include clinicianbased measures of disease progression. Such patterns of
benefits and harms would take into account the clinical
reality that what is an important change in a single outcome can differ depending on changes that have occurred in other outcomes. Unfortunately, few studies
have investigated the clinical importance of patterns of
different outcomes.

Determining Criteria for Important
Changes for Groups
To this point, we have discussed methods for determining criteria for important change in individuals. There
are many situations, however, in which it is important to
evaluate changes in groups to determine what magnitudes of changes over time or differences between treatment and placebo (or 2 different treatments) should be
considered clinically important.8,19 It is crucial to recognize that criteria for clinically important change in individuals cannot be directly applied to the evaluation of
clinically important group differences. For example, in
evaluating a new analgesic, if a 2-point decrease on a 0
to 10 NRS of pain intensity is considered a clinically important improvement for an individual, it should not be
inferred that a 2-point difference in pain reduction between the analgesic and placebo must occur before the
treatment benefit can be considered clinically important.56,136 In this example, there could be a sizable percentage of patients who have a clinically important pain
reduction of 2 points with the new analgesic even if
there is only a 1-point mean difference between the
groups.
One approach to determining the importance of group
differences in a clinical trial is to compare the percentages of patients who have clinically important changes in
the treatment groups. There are many approaches for
performing such “responder analyses” and for evaluating treatment effect sizes more generally, including calculating the number-needed-to-treat (NNT). The NNT is
the reciprocal of the absolute risk reduction and reflects
the “number of patients who must be treated to generate one more success or one less failure than would have
resulted had all persons been given the comparison
treatment.”84 NNTs have often been used to evaluate
the efficacy of treatments for pain.45,93 In addition, a
range of ⫾0.5 NNT has been used to determine whether
an NNT has “clinical relevance” (ie, whether the NNT is
within acceptable bounds of clinical “accuracy”), and
such criteria could also be used to compare differences
between NNTs associated with different treatments.97
Many of the same considerations discussed above for
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interpreting individual-level change criteria also apply to
the interpretation of group differences in NNTs or other
measures of effect size.160

Determining Clinically Important
Differences in Pain Intensity
In clinical trials designed to evaluate the efficacy of
chronic pain treatments, the primary efficacy analysis
typically involves reduction in pain intensity.143 There
has been increasing attention to identifying the magnitude of pain reduction that would constitute an important benefit of pain treatment, and several studies have
examined the importance of changes in 0 to 10 NRS pain
intensity scores to patients with chronic pain. In the largest of these studies, Farrar et al43 examined data from 10
clinical trials in which 2,724 patients with painful diabetic neuropathy, postherpetic neuralgia, low back pain,
fibromyalgia, or osteoarthritis completed a 0 to 10 pain
intensity NRS before and after treatment and a 7-point
categorical scale of global impression of change (ranging
from “very much improved” to “very much worse”) after
treatment. Pre- to post-treatment decreases in pain intensity of 2 points or 30% were associated with patient
ratings of “much improved.” These thresholds did not
differ as a function of diagnostic group, trial duration,
treatment condition (placebo vs pregabalin), or demographic characteristics. Decreases of ⱖ4 points or ⱖ50%
were associated with patient ratings of “very much improved.” In receiver operating curve (ROC) analyses, a
decrease of ⱖ1.7 points or ⱖ28% best distinguished patients who rated their improvement in pain as “much
improved” or greater from those who rated their change
as “minimally improved” or less.
Salaffi et al120 also used ROC analyses to identify the
absolute and percentage changes in 0 to 10 pain intensity scores that differentiated global outcome ratings of
pain improvement in 825 patients with osteoarthritis,
rheumatoid arthritis, or ankylosing spondylitis. Decreases in individuals’ pain intensity ratings of ⱖ1.0 point
or ⱖ15% over the course of 3 months best differentiated
patients who described their pain as being at least
“slightly better” from those who reported no change or
a worsening in pain, and decreases of ⱖ2.0 points or
ⱖ33% best differentiated patients who described their
pain as “much better” from those who described the
change as only “slightly better” or worse. Hanley et al60
examined the changes in 0 to 10 pain intensity scores
associated with ratings of change in patients with a physical disability and chronic pain. Decreases in individuals’
pain intensity ratings of 1.8 points or 36% corresponded
to reports of a “meaningful” change in pain, and decreases of 1.0 point or 20% were associated with a “noticeable, but not meaningful” decrease in pain. There
were no significant differences as a function of diagnosis, sex, or treatment condition, but older individuals required a larger pain decrease (2.4 points) to rate their
change as meaningful than did younger patients (1.2
points).
Considering the results of these 3 studies together, raw
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score changes of approximately 1 point or percentage
changes of approximately 15% to 20% represent minimally important but perhaps not very important decreases using a 0 to 10 NRS of chronic pain intensity.
Changes of approximately 2.0 points or 30% to 36% represent “much better,” “much improved,” or “meaningful” decreases in chronic pain, and a decrease of ⱖ4
points or ⱖ50% appears to represent a substantial (“very
much improved”) change in pain, 1 which patients have
also considered “treatment success”112 or “satisfactory
improvement.”135 In a study of patients with complex
regional pain syndrome, type I, larger decreases in pain
were required for ratings of both “little” and “much”
improvement,48 but research is needed to replicate these
results and determine whether they are unique to the
procedures used or patients examined.
Several studies have examined the clinical importance
of changes in chronic pain as assessed by a 10-cm visual
analogue scale (VAS), and research has also been conducted on the clinical importance of changes in acute
pain using either an NRS or a VAS. These studies provide
additional support for the generalizability of the finding
that decreases in individuals’ pain intensity of approximately 1 cm (or 1.0 point) or 15% to 20% represent “minimal” or “little” change,17,23,50,51,59,65,71,78,79,138 whereas
decreases of 2.0 to 2.7 points or 30% to 41% have more
meaning to patients, for example, being associated with
not requesting rescue medication40,42 or ratings of “much”
or “some” change.23,71 This research also supports the importance of taking baseline pain into account when evaluating these change scores.17,23,40,43,71,79,139
On the basis of this body of research, it is possible to
propose provisional benchmarks126,127 for evaluating
the magnitude of changes in pain intensity and comparing the results of different chronic pain clinical trials or
different treatment groups within trials. Reductions in
chronic pain intensity in individuals of at least 10% to
20% appear to reflect minimally important changes. Reductions of ⱖ30% appear to reflect at least moderate
clinically important differences, and it is recommended
that the percentages of patients responding with this
degree of pain relief be reported in clinical trials of
chronic pain treatments. In addition, because reductions
in chronic pain intensity of ⱖ50% appear to reflect substantial improvements, it is also recommended that the
percentages of patients responding with this degree of
improvement be reported.
All of these proposed benchmarks must be confirmed
in future studies that directly assess patient evaluations
of what is noticeable, important, and major improvement. Moreover, whether or not a particular change in
pain represents an important change can depend on the
clinical and situational context. For example, the level of
change in pain that is considered important is influenced
by baseline pain, and may also vary by age, the patient’s
clinical condition, and prior treatment response. In addition, much of the research reviewed above was based on
studies that evaluated the efficacy of a single treatment,
and it would be important to determine whether the
magnitudes of clinically important changes vary depend-
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ing on whether monotherapy or add-on therapy is being
considered. Furthermore, the role played by the costs
and side effects of treatment and the anticipated duration of the change (eg, a 10% decrease that lasts for
several years might be more important than 1 that lasts
for a few months) should be carefully evaluated.
It is also recommended that all chronic pain clinical
trials report a cumulative proportion of responder analysis. In this approach, the entire distribution of treatment response is depicted in a graph of the proportion of
responders for all percentages of pain reduction from
0% through 100%.41 Using such a graph, it is possible to
compare treatment groups with respect to the percentages of patients achieving any percentage of pain reduction, not only the benchmarks discussed above but also
any others that might be more informative depending
on the specific circumstances. Such an analysis can also be
extended to include the percentages of patients whose
pain has increased over the course of the clinical trial,
which makes it possible to compare the extent to which
worsening has occurred in the different treatment
groups.105

Determining Clinically Important
Differences in Physical Functioning
Physical functioning is 1 of 2 outcome domains that are
recommended as core components of HRQoL that should
be assessed in all clinical trials of treatments for chronic
pain.143 The Interference Scale of the Multidimensional
Pain Inventory81 (MPI) and the Interference Scale of the
Brief Pain Inventory26 (BPI) have been recommended by
IMMPACT for the assessment of physical functioning.34
This recommendation applies to all chronic pain conditions, unless well-validated disease-specific measures are
available, for example, the Roland-Morris Disability
Questionnaire113 and Oswestry Disability Index38 for low
back pain, for which clinically important differences have
been presented,18 and the Western Ontario and McMaster Universities Osteoarthritis Index12 and other measures in patients with arthritis.8,153

Multidimensional Pain Inventory
Interference Scale
The MPI is a 60-item self-report inventory, designed to
assess pain patients’ cognitive, behavioral, and affective
responses to their condition.81 The MPI consists of 12
empirically derived scales that are grouped into 3 sections (pain and its impact; responses by significant others; activities). The Interference Scale is included in the
section on pain and its impact and consists of 9 questions
(eg, “In general, how much does your pain interfere with
your day-to-day activities?”; “How much has your pain
changed your ability to take part in recreational and
other social activities?”), which are rated on 7-point
scales ranging from 0 (“no interference/change”) to 6
(“extreme interference/change”).
The MPI has been translated into several languages,44,47,88,96,157 and its psychometric adequacy has
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been demonstrated in diverse types of chronic pain, including chronic low back pain,146 headache,122 fibromyalgia,145 systemic lupus erythematosus,54 and cancer.147
It has been used as an outcome measure in clinical trials
of diverse treatments, including rehabilitation,2,148 physical exercise,82 percutaneous electrical nerve stimulation,152 pharmacological treatments,67,116 radiofrequency lesioning,53,150 and psychological treatments.137
To date, no studies have used anchor-based methods to
examine criteria from clinically important changes on the
MPI Interference Scale. In the absence of such data, the
distributional characteristics of the scale can be used to
provide estimates for important differences. Normative
data from a representative sample of published and unpublished studies that used the MPI to assess pain and
functioning in patients with diverse chronic pain syndromes suggest that based on the scale’s standard deviation, a change of approximately 0.6 points would be a
reasonable benchmark for future studies designed to
identify to minimal clinically important changes on this
measure.15,16,36,73,74,110,117,131 This criterion is consistent
with the SEMs that have been calculated for this measure
across diverse chronic pain conditions and treatments,
which range from 0.4 to 0.8.142 The variability among the
standard deviations and SEMs found in these studies,
however, suggests that criteria used for the clinical importance of changes on the MPI Interference Scale may
differ depending on the specific pain condition being
examined in a given trial, a possibility that must be considered in the further development of such criteria.

Brief Pain Inventory Interference Scale
The BPI Interference Scale is a 7-item self-report measure, designed to assess the extent to which pain interferes with various components of functioning, including
physical and emotional functioning and sleep.25,26 The
items in this scale can be grouped into those that assess
physical functioning (general activity; walking ability;
normal work, including both work outside the home and
housework), those that assess emotional functioning
(mood; relations with people; enjoyment of life), and a
single item that assess the extent to which pain interferes
with sleep. The BPI has been translated into many languages, and its psychometric adequacy was first established in patients with cancer pain but has now been
demonstrated in multiple types of chronic non-cancer
pain.5,94,104,106 It has been used as an outcome measure
in clinical trials of diverse treatments, including both
pharmacological and psychological treatments.24
Several studies have examined the magnitude of treatment-associated change in BPI Interference Scale scores,
and the results have generally demonstrated that improvements in open-label and randomized clinical trials
range from 1 to 3 points, depending on the specific pain
conditions and treatments studied.24 In other studies,
the relationships between these scores and patient reports of global satisfaction and improvement with treatment were examined.24 Patients who are more satisfied
with their treatment or current situation report lower
levels of interference, and the results of several studies
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indicate that the differences in Interference Scale mean
scores between patients who report being satisfied or
improved with treatment and those who are less satisfied
or not improved range from 1 to 2 points, depending on
the specific measures of global satisfaction or improvement, pain conditions, and treatments studied.24,39
The distributional characteristics of the BPI Interference Scale can also be used to provide ranges for identifying important differences on this measure.24 Available
data suggest that a change of 1 point on the Interference
Scale, which is approximately one-half its standard deviation, would be a reasonable benchmark for future studies designed to identify to minimally clinically important
changes.

Determining Clinically Important
Differences in Emotional Functioning
Emotional functioning is the second component of
HRQoL recommended as a core outcome domain that
should be assessed in all clinical trials of the efficacy and
effectiveness of treatments for chronic pain.143 Two
measures have been recommended by IMMPACT for the
assessment of emotional functioning in such trials.34

Beck Depression Inventory
The Beck Depression Inventory9,10 (BDI) was recommended because of its excellent psychometric properties
and its extensive use in pain clinical research and responsiveness to change in pain clinical trials. The BDI consists
of 21 groups of 4 statements designed to assess severity
of current symptoms of depressive disorders, with total
scores on the measure ranging from 0 to 63. An extensive
empirical literature reveals generally acceptable internal
consistency (Cronbach ␣s ⫽ .73–.95), test-retest reliability
(Pearson rs ⫽ .80 –.90), convergent validity (mean Pearson r ⫽ .60), and responsiveness to change, which has
been demonstrated in numerous pharmacotherapy and
psychotherapy clinical trials in patients with depression,
as well as a relatively large number of pain clinical trials.80 The availability of multiple translations of the BDI
and its brevity (ie, 5–10 minutes required for completion)
and low reading level requirements (ie, fifth or sixth
grade) are additional strengths of this measure.
Several types of data were considered for identifying
criteria for clinically important change in BDI scores during a pain clinical trial, including consideration of normative data from psychiatric and substance-abusing populations.80 Mean BDI scores from multiple studies ranged
from a low of 27.8 for heroin users to a high of 38.5 for a
sample of persons with major depressive disorder. Studies reporting BDI scores for samples of persons with pain
found mean BDI scores ranging from 7.5 (lumbar surgery
patients) to 25.5 (depressed, nontreatment-seeking individuals). Based on such data, Beck and Steer9 recommended that scores below 10 should be considered to
reflect “minimal or no” depression, with score ranges of
10 to 18, 19 to 29, and 30 to 63 reflecting “mild to moderate,” “moderate to severe,” and “severe” depression,
respectively.
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Geisser et al recommended that a score of 21 on the
BDI distinguishes chronic pain patients with and without
major depressive disorder. Morley et al99 found a mean
BDI score of 17.6 (SD ⫽ 8.7) in a sample of nearly 2000
persons entering chronic pain treatment. Approximately
18% of these patients had “minimal,” 46% “mild,” 27%
“moderate,” and 10% “severe” depression using the criteria recommended by Beck and Steer,9 and 28.5% of the
sample was “depressed” using the cutoff recommended
by Geisser et al.52
In 2 randomized trials of pharmacological treatments
for chronic low back pain, mean changes on the BDI were
3.570 and 3.8,6 and for 8 psychological intervention trials,
the pre- to post-treatment BDI changes for the active
treatment conditions ranged from 1.491 to 12.3.100 Morley et al98 reported a mean effect size of .52 for emotional functioning measures in a meta-analysis of the
benefits of cognitive-behavioral or behavioral therapies
for chronic pain versus waiting list controls, but a recent
meta-analysis of a broader range of psychological interventions failed to find a significant effect on emotional
functioning.64
Few studies have specifically considered what changes
on the BDI would constitute important improvement in
pain clinical trials. Vlaeyen et al151 used a criterion of a
greater than 4-point decrease on the BDI and a posttreatment score of less than 12 as evidence of “clinically
significant” improvement. In 2 other studies, important improvement was considered to have occurred
when patients with a baseline BDI score ⬎10 reported
a score of ⱕ10 after treatment.72,125
Considered together, available data suggest that 3 different strategies could be used to determine clinically
important changes in BDI scores. One is to consider a
patient to have shown important improvement when
the BDI score falls into the “normal” range, that is, a
score below 10. Given what may be limited effects of
existing pain interventions on emotional functioning, requiring normal levels of depression as an outcome appears to be too conservative and is likely to be insensitive
to important, but smaller degrees of improvement. A
second approach would be to consider that important
change has occurred when a patient shifts to a less severe
category of depression following treatment (eg, from
moderate to mild). Support for the use of this criterion
comes from the validity of the severity categories proposed by Beck and Steer9 and evidence of their relatively
normal distribution in samples of patients with chronic
pain. However, shifts between these categories in
chronic pain patients may be a relatively arbitrary criterion of important change, especially when pain clinical
trials do not specifically target emotional functioning.
Applying one-half standard deviation to depression severity category standard deviations ranging from 8.1 to
10.4, a change of 5 points on the BDI could be considered
a reasonable estimate of a clinically important change.
Advantages of this approach as an initial benchmark for
chronic pain trials using the BDI as an outcome measure
are the extensive data available on the psychometric
properties of the BDI and that this magnitude of change
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would seem to reflect a clinically moderate benefit.
Smaller magnitudes of improvement on the BDI than this
have been found in the few pharmacological trials that
have reported such data. Smaller magnitudes of change
should therefore be investigated to determine minimally
important differences to patients on the BDI.

sonable benchmark for future studies designed to identify to minimally important changes.62

Profile of Mood States

Global ratings of improvement or treatment satisfaction provide an opportunity for clinical trial participants
to integrate into 1 overall evaluation the different aspects of their response to treatment, including pain relief, improvement in functioning, and side effects. Such
measures can be used to investigate participants’ judgments of the importance of changes in other outcome
measures46 and, as discussed above, have served as anchors in determining clinically important differences.
The Patient Global Impression of Change scale55 (PGIC)
was recommended by IMMPACT for use in chronic pain
clinical trials as a core outcome measure of global improvement with treatment.34 This single-item rating by
participants of their response during a clinical trial uses a
7-point rating scale with the options “very much improved,” “much improved,” “minimally improved,” “no
change,” “minimally worse,” “much worse,” and “very
much worse.” There has been widespread use of the
PGIC in recent chronic pain clinical trials,33,156 and the
measure provides a responsive and readily interpretable
assessment of participants’ evaluations of the importance of their improvement or worsening.
The PGIC has been used as an anchor in determining
the clinical importance of improvement in pain ratings43
and other measures,21 which assumes that the importance of the different patient ratings on this measure is
self-evident. Ratings of “much” and “very much” improved (or worse) clearly reflect what patients consider
to be important changes, and it appears likely that ratings of “minimally” improved (or worse) reflect changes
that patients consider less substantial but minimally important. How important a minimal improvement or
worsening is to patients must depend, at least in part, on
factors such as treatment convenience and cost, as well
as any aspects of the side effect burden that are not
considered by patients in rating their overall change.
When using the PGIC in a clinical trial, it is therefore
recommended that the percentages of patients endorsing each of the 7 response options in each treatment
group be analyzed and reported separately, and that
ratings of “minimally improved” (or “minimally worse”)
not be combined with the other ratings of improvement
(or worsening) or the ratings of “unchanged.”
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The Profile of Mood States (POMS) is a 65-item adjective checklist that provides a total mood disturbance
score and 6 subscale scores: Tension, depression, anger,
vigor, fatigue, and confusion. The POMS has been used
in numerous studies of patients with a variety of painful
conditions. Although the scales of both long86 and short
forms31 show satisfactory internal consistency (Cronbach
␣s ⫽ .63–.96), few studies have examined the test-retest
reliability of the POMS other than for coefficients reported for psychiatric patients over periods of a few
weeks.92 The validity of the POMS has been established
in multiple factor-analytic studies that confirm 6 dimensions, and the convergent and discriminant validity of
the subscales has also been established.62
There are a number of challenges to the identification
of criteria for clinically important changes for the POMS
total and subscale scores for use in chronic pain clinical
trials. Review of the existing literature indicates that
multiple variations of the POMS are in use and that these
vary in the number of items included, the time frame
referenced, and the reporting of scores.35 Few studies
report descriptive statistics for the total and subscale
scores used and the internal consistency or stability of
the subscales is rarely examined. Additionally, the POMS
has been used in many short-term (across hours or days)
studies of different pain treatments and various other
studies lack appropriate control groups. Finally, no studies have used anchor-based approaches—for example,
patients’ or clinicians’ ratings of improvement—to identify clinically important changes on the POMS scales.
Several studies have examined the magnitude of treatment-associated change in POMS scores, and the results
have generally demonstrated that mean improvement is
approximately 18 points for the total score and ranges
from 1 to 4 points for the POMS subscales.62 Other studies have reported the differences between patients with
and without psychiatric disorders or chronic pain, which
is approximately 26 points for the total score and range
from 3 to 5 points for the POM subscale scores. On the
basis of only a few studies in patients with pain, the
distributional characteristics of the POMS total and subscale scores can also be used to provide ranges for identifying important differences on this measure.115,121,130
Available data suggest that a change of 10 to 15 points
on the POMS total score, which equals approximately
one-half its standard deviation and 1 SEM, would be a
reasonable benchmark for future studies designed to
identify to minimally important change. Available data
suggest that changes of 2 to 12 points for the specific
POMS subscales equal approximately one-half the standard deviation and 1 SEM of these scales and are a rea-

Determining Clinically Important
Differences in Global Ratings of
Improvement

Conclusions and Recommendations
Additional research is needed on clinically important
changes in chronic pain outcomes. Relatively few studies
have systematically asked patients with chronic pain to
specifically identify the changes— both improvement
and worsening—in pain intensity, HRQoL, and overall
improvement that they consider important, and it is also
unknown what changes patients consider noticeable but
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not important. Such studies are a priority for research on
chronic pain treatment and are consistent with recent
recommendations that the first step in developing new
outcome measures is to determine what patients themselves consider important.144,149 Although of secondary
significance, it is also unknown what changes in pain
intensity, HRQoL, and overall improvement are considered important by clinicians. Such clinician evaluations of
the magnitude of important improvement and worsening should also be determined and examined with respect to their potential to provide information that complements patient assessments.
In future research evaluating the clinical importance of
chronic pain outcomes, the role of baseline status and
patient characteristics, such as age, sex, and education,
must be carefully considered. It is also important to evaluate whether the changes in chronic pain outcomes that
patients consider clinically important vary depending on
the specific clinical condition, for example, chronic musculoskeletal low back pain versus spinal cord injury pain.
In addition, whether the magnitude of clinically important change depends on the direction of change—that is,
improvement or worsening—must be examined. Finally,
and perhaps most importantly, definitions of “clinical
importance” must be provided that clearly specify
whether minimally noticeable, minimally important,
moderately important, substantial, or definitive changes
are being examined.
Recent research in arthritis and other fields has begun
to investigate definitions of “low disease activity
state,”154 “patient acceptable symptom state,”140,141
and other approaches68 to identifying what patients
(and clinicians) would consider a substantial response to

154

treatment given current treatment possibilities.
Considerable research has demonstrated that pain intensity
ratings of 1 to 3 or 4 on a 0 to 10 NRS (ie, “mild pain”) are
associated with less interference with physical and emotional functioning than higher ratings (ie, “moderate”
and “severe” pain).4,124 Although reducing pain to a
mild intensity would likely be considered a substantial
response to treatment by both patients and clinicians, it
is unknown whether current treatments for chronic pain
can achieve this end point because few clinical trials have
reported the percentages of patients whose pain decreased to this level with treatment. Analyses designed
to identify such “treatment success” end points should
be encouraged in future research on the clinical importance of chronic pain outcomes.
In addition, few chronic pain studies have used an individualized approach to identifying the outcomes that
individual patients consider most important.27,118,119 Existing approaches to the assessment of chronic pain outcomes evaluate the same domains across all patients, and
research on methods and measures that allow patients
to describe what is specifically important to them and to
rank the importance of treatment outcomes should also
be encouraged.
Several recommendations can be made about interpreting the clinical importance of changes in the specific
measures34 of the core chronic pain outcome domains143
recommended by IMMPACT. These recommendations
also apply to evaluating clinically important changes in
existing measures of other outcome domains (eg, the
IMMPACT supplemental outcome domains143) as well as
in research conducted to develop new outcome measures.143,149 There is an emerging consensus that combi-

Provisional Benchmarks for Interpreting Changes in Chronic Pain Clinical Trial Outcome
Measures

Table 1.

OUTCOME DOMAIN

AND

MEASURE

Pain intensity
0–10 numerical rating scale

Physical functioning
Multidimensional Pain Inventory
Interference Scale
Brief Pain Inventory
Interference Scale
Emotional functioning
Beck Depression Inventory
Profile of Mood States
Total Mood Disturbance
Specific subscales
Global rating of improvement
Patient Global Impression of Change

TYPE

OF IMPROVEMENT*

METHOD†

CHANGE

Minimally important
Moderately important
Substantial

Anchor
Anchor
Anchor

10–20% decrease
ⱖ30% decrease
ⱖ50% decrease

Clinically important

Distribution

ⱖ0.6 point decrease

Minimally important

Distribution

1 point decrease

Clinically important

Distribution

ⱖ5 point decrease

Clinically important
Clinically important

Distribution
Distribution

ⱖ10–15 point decrease
ⱖ2–12 point change‡

Minimally important
Moderately important
Substantial

Anchor
Anchor
Anchor

Minimally improved
Much improved
Very much improved

*Because few studies have examined the importance of worsening on these measures, benchmarks are only provided for improvement in scores.
†Specific method used in determining benchmark provided in final column; distribution-based methods were based on use of 0.5 standard deviation or 1.0
standard error of measurement or both.
‡The magnitude of a clinically important change depends on the specific subscale, as does the direction of change that reflects an improvement.
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nations of anchor-based and distribution-based approaches should be used to identify clinically important
changes,20,22,29,30,37,126,127,165 with distribution-based
methods providing supportive information to supplement
the results obtained from generally more informative anchor-based methods.111 It is therefore recommended that 2
or more different approaches be used to evaluate the
clinical importance of improvement or worsening for
chronic pain clinical trial outcome measures, ideally
including at least 1 anchor-based method supplemented by distribution-based information. Such integrated approaches to developing criteria for clinically
important changes can include the use of the Delphi process to determine clinician-based anchors.13,161
It is likely that there will be discrepancies when using
multiple methods for determining clinical importance,
and it is also recommended that approaches for reconciling these differences be specified in advance.29,30
These may include identifying a range of clinically impor-
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tant differences,32,61 in addition to or instead of fixed
values. Whether the degree of change meets criteria for
“definitely,” “probably,” “possibly,” or “definitely not”
clinically important can also be specified.90 Finally, because of limitations in existing knowledge regarding the
clinical importance of chronic pain outcomes, the benchmarks presented in Table 1 and these recommendations
should not be considered a requirement for publication,
submission of grant applications, or approval of product
applications by regulatory agencies. Nevertheless, greater
attention to interpreting the clinical importance of chronic
pain clinical trial outcomes and reporting the types of information discussed in this article will provide more meaningful comparisons of chronic pain treatments.
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