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Objective. To estimate the minimum clinically important difference (MCID) for several pain measures obtained from the
Brief Pain Inventory (BPI) for patients with fibromyalgia.
Methods. Data were pooled across 12-week treatment periods from 4 randomized, double-blind, placebo-controlled
studies designed to evaluate the safety and efficacy of duloxetine for the treatment of fibromyalgia. Each study enrolled
subjects with American College of Rheumatology–defined fibromyalgia who presented with moderate to severe pain. The
MCIDs for the BPI average pain item score and the BPI severity score (the mean of the BPI pain scale values: right now,
average, least, and worst) were estimated by anchoring against the Patient’s Global Impressions of Improvement scale.
Results. The anchor-based MCIDs for the BPI average pain item and severity scores were 2.1 and 2.2 points, respectively.
These MCIDs correspond to 32.3% and 34.2% reductions from baseline in scores.
Conclusion. In these analyses, the MCIDs for several pain measures obtained from the BPI were similar (�2 points) and
corresponded to a 30–35% improvement from baseline to end point. These findings may be beneficial for use in designing
clinical trials in which the BPI is used to evaluate improvements in pain severity.

INTRODUCTION
Pain throughout the body is generally considered the most
debilitating of the symptoms experienced by patients with
fibromyalgia. Fibromyalgia experts and patients with fi-
bromyalgia rate pain as the most important symptom do-

main to evaluate in clinical trials (1). The scales used to
measure and monitor pain levels vary and include visual
analog scales (VAS) for pain (2), the McGill Pain Question-
naire (3), the Fibromyalgia Impact Questionnaire (FIQ)
pain item (4), various numerical rating scales (often re-
corded in diaries), and the Brief Pain Inventory (BPI) (5).

To date, 3 drugs (duloxetine, pregabalin, and milnacip-
ran) have been approved by the Food and Drug Adminis-
tration for the management of fibromyalgia. In clinical
trials of duloxetine, a serotonin and norepinephrine re-
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uptake inhibitor (SNRI), the BPI average pain item score
was used as the primary measure of pain severity in 3
phase III, multicenter, placebo-controlled trials (6–8),
while the FIQ pain item score was used in an earlier
placebo-controlled, phase II feasibility trial (9). With the
SNRI milnacipran, a VAS was used to measure pain levels
in 2 clinical trials (10,11). In studies of the anticonvulsant
pregabalin, a VAS was used to measure pain in 1 trial (12)
and an 11-point numerical rating scale was used in an-
other trial (13).

To appropriately interpret the results from any pain
scale, regardless of which specific scale is utilized, the
minimum clinically important difference (MCID) (14)
must be determined for the respective scale. The MCID is
the smallest level of change in a given scale associated
with a clinically meaningful improvement in a patient.
The MCID value is unique to each pain scale and is a
quality that should be determined as part of the scale’s
validation process. Additionally, MCIDs may differ for a
given scale based on the type (e.g., chronic versus acute)
or location (e.g., low back versus headache) of the pain
(15,16).

There are 2 main types of MCIDs: group and individual
(17). Group MCIDs focus on an average minimum re-
sponse, such as mean change, across patients, and are
important for study design and planning. Individual
MCIDs provide information about response at the indi-
vidual level and may be represented, for example, by a
cutoff value or percent change. Individual MCIDs, while
also potentially useful in study design and planning, pro-
vide the clinician with a means of determining clinically
significant responses at the patient level.

There are a variety of approaches for determining both
group and individual MCIDs (15–18). Copay et al (16)
have placed the various methodologies into 2 categories:
anchor-based methods and distribution-based methods.
Anchor-based methods compare the changes in patient-
rated outcomes to an anchor, which is usually a patient-
rated outcome such as a global assessment scale; the
Patient’s Global Impressions of Improvement (PGI-I) (19)
is one example. Moreover, there are several variations of
anchor-based methodology (16). Distribution-based meth-
ods also have a variety of approaches to estimate the
MCID, including use of the SEM, SD, and effect sizes. The
merits and limitations for both anchor- and distribution-
based methods have been reviewed previously (15).

In this analysis, we have pooled data from 4 clinical
trials designed to assess the efficacy of duloxetine for the
treatment of pain associated with fibromyalgia, and we
estimated the group MCID for the BPI average pain item
score and the BPI pain severity score using anchor-based
methodology. Estimation of the group MCID for these
measures will provide useful information for future clini-
cal trial design and interpretation using these pain mea-
sures (15).

PATIENTS AND METHODS

Study design. Pain data were pooled from 4 random-
ized, double-blind, placebo-controlled trials of duloxetine
for the treatment of fibromyalgia (6–9). Data were inte-

grated from the entire 12-week treatment phase of 2 stud-
ies and from the initial 3-month treatment periods of 2
1-year studies (Table 1). In study 3, patients were ran-
domly assigned to fixed dosages of duloxetine: 20 mg/day
(n � 79), 60 mg/day (n � 150), 120 mg/day (n � 147), or
placebo (n � 144) for the first 15 weeks. In study 4, pa-
tients were randomly assigned to 23 weeks of duloxetine
treatment including 8 weeks at 60 mg/day, followed by
15 weeks of duloxetine continuing at 60 mg/day or in-
creasing to 120 mg/day depending on clinical response
and tolerability (n � 162) or placebo (n � 168). Although
patients in both studies 3 and 4 could be treated for up to
1 year, data were only taken from the first 3 months to
ensure that MCID assessments were based on patient out-
comes obtained from similar treatment durations.

All patients provided written informed consent, and
the institutional review board for each clinical study site
approved the protocol, which was developed in accor-
dance with the ethical standards of Good Clinical Practice
and the Declaration of Helsinki. Further details about the
methods can be found in the published reports for each of
the 4 studies (6–9).

Patient population. Patients were ages �18 years, male
or female outpatients (only women included in study 2),
and with or without major depressive disorder (MDD). All
patients met the criteria for fibromyalgia as defined by
the American College of Rheumatology (20). Patients in
all studies were also required to have a score of �4 on
either the pain intensity item of the FIQ (study 1), or
the average pain item of the BPI (studies 2–4). Patients
were excluded from each study if they had any current
primary psychiatric diagnosis other than MDD: had a pos-
itive urine drug screen for any substances of abuse; were
taking concomitant medications (such as antidepressants,
anticonvulsants, and opioids) that may interfere with pain
evaluations; were a serious suicidal risk; or had a serious
medical illness. Details of inclusion and exclusion criteria
can be found in the published studies (6–9).

MCID assessments. The modified short form of the BPI
was used in these analyses to determine the MCID (5). The
BPI is a patient self-reported 11-point numerical rating
scale that measures the severity of pain and the interfer-
ence of pain on function. There are 4 questions assessing
worst pain, least pain, average pain, and pain right now.
The scores range from 0 (no pain) to 10 (pain as severe as
you can imagine). The MCID was determined for the BPI
average pain item score and for the BPI severity score,
which is the mean of the BPI pain severity items, defined
as worst pain, least pain, average pain, and pain right now.
These 2 BPI scores are most often used as primary mea-
sures of average pain severity. The MCIDs (i.e., BPI average
pain item score and BPI severity score) were determined
by anchoring against the PGI-I scale (19). The PGI-I is a
patient-rated 7-category ordinal assessment that measures
the patient’s general level of improvement and is scored as
follows: 1 � very much better, 2 � much better, 3 � a little
better, 4 � no change, 5 � a little worse, 6 � much worse,
and 7 � very much worse.
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The PGI-I–based group MCID was calculated as the dif-
ference in mean change from baseline to end point in the
BPI item scores between patients considered “clinically
stable” and patients demonstrating “minimal clinically
relevant improvement.” “Clinically stable” was defined
as those patients having an end point PGI-I score of 4
(no change). “Minimal clinically relevant improvement”
was defined as those patients having an end point PGI-I
score of 2 (much better). Patients reporting a PGI-I score of
3 (a little better) at end point were not considered to have
achieved clinically relative improvement (21). All patients
with at least 1 postbaseline BPI observation were included
in the calculation of the MCID, irrespective of treatment
assignment. The MCIDs for both the BPI average pain score
and the BPI severity score were also determined for sub-
groups, including patients with or without MDD (22,23), to
determine whether the presence of comorbid depression
affected the MCIDs. The definition of MDD was defined by
the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition. To evaluate whether the presence of an
analgesic agent from duloxetine affected the MCIDs, the
MCIDs for the same pain scores were also determined for
patients taking placebo and duloxetine.

The clinically important difference (CID) was also esti-
mated for the BPI average pain score and the BPI severity
score. The CID is the level of change in a scale associated
with any level of clinically significant improvement in
patients (21), and is a value that may be helpful in aspects
of clinical trial design (24). In our determination of the
group CID based on PGI-I anchoring, patients having an
end point PGI-I score of either 1 (very much better) or 2
(much better) were used to identify those patients who had
an overall clinically important difference.

Statistical analysis. Patients with a baseline and at least
1 postbaseline measurement were included in the MCID
analyses. The baseline score was defined as the last non-
missing observation prior to receiving treatment. The end
point observation was defined as the last nonmissing ob-
servation within the 3-month treatment period. The MCID
was calculated as the difference in the unadjusted mean

change in the BPI scores between the “stable” group and
the group with “minimal clinically relevant improved” for
each measure. The MCID was also expressed as a percent-
age reduction from the mean baseline scores for the stable
and improved groups of each measure. To assess any im-
pact of treatment effect or baseline MDD status on the
MCIDs, subgroup analyses were also conducted. Similar to
the MCID, the CID was estimated as the difference in the
unadjusted mean change in the BPI scores between the
“stable” group and the group with “clinically relevant
improvement” (PGI-I end point score of 1 or 2).

RESULTS

The majority of the patients included in the analyses were
women (94.9%) and white (87.5%), with a mean age of
50.3 years (Table 2). The degree of pain was considered
moderately severe as indicated by a score of 6.5 on the BPI
average pain item. The number of patients rating them-

Table 1. Fibromyalgia studies used in the MCID analyses*

Study
Overall treatment
duration, weeks

Treatment
arm, no.

Primary efficacy
measures

Study 1: phase II 12 DLX (120 mg) � 104 FIQ total†
Proof of concept (9) PBO � 103 FIQ pain item

Study 2: phase III fixed 12 DLX (60 mg) � 118 BPI average pain item
Dose pivotal (females only) (6) DLX (120 mg) � 116

PBO � 120
Study 3: phase III 28/ DLX (20 mg) � 79 BPI average pain item

Fixed dose pivotal (7) 28-week extension‡ DLX (60 mg) � 150 PGI-I at 15 weeks
DLX (120 mg) � 147
PBO � 144

Study 4: phase III 27/ DLX (60–120 mg) � 162 BPI average pain item
Flexible dose supportive (8) 29-week extension‡ PBO � 168 PGI-I at 27 weeks

* MCID � minimum clinically important difference; DLX � duloxetine; FIQ � Fibromyalgia Impact Questionnaire; PBO � placebo; BPI � Brief Pain
Inventory; PGI-I � Patient’s Global Impressions of Improvement.
† BPI also measured in study 1.
‡ Used data from initial 3 months of treatment.

Table 2. Baseline demographics and
illness characteristics*

Variable
All patients
(n � 1,411)†

Age, mean � SD years 50.3 � 11.0
Sex, no. (%)

Females 1,339 (94.9)
Males 72 (5.1)

Race, no. (%)
White 1,235 (87.5)
Hispanic 127 (9.0)
African descent 33 (2.3)
Other 18 (1.2)

BPI average pain score, mean � SD 6.5 � 1.5
CGI-S, mean � SD 4.2 � 1.0
PGI-S, mean � SD‡ 3.9 � 1.4

* BPI � Brief Pain Inventory; CGI-S � Clinical Global Impressions
of Severity; PGI-S � Patient’s Global Impressions of Severity.
† Numbers may vary slightly due to missing data.
‡ PGI-S at baseline collected only in studies 3 and 4.

MCID for Fibromyalgia Pain 823



selves as “very much better” (PGI-I of 1) was 142, whereas
249 patients rated themselves as “much better” (PGI-I of 2).

Table 3 shows the analyses of MCIDs for the BPI average
pain score and BPI severity score. The MCIDs for both
scores using the PGI-I as the anchor were an improvement
of �2.1 points. The MCIDs expressed as percentage im-
provement from baseline were 32.3% for the BPI average
pain score and 34.2% for the BPI severity score.

The subgroup results were similar to the main results in
that all MCIDs were between 30% and 35% improvement
on the BPI pain scores (Figure 1). The MCIDs for both the
BPI average pain scores and BPI severity scores were iden-
tical for the placebo and duloxetine when the PGI-I was
used as the anchor. The patients without MDD had a
similar MCID to patients with MDD (�1–3%) using the
PGI-I as anchor for both the BPI average pain and BPI
severity scores.

The CID was also analyzed using the PGI-I as the anchor.
The CID for the BPI average pain score was 2.82, which
corresponds to a 43.4% improvement from baseline. The
CID for the BPI severity score was 2.79 (36.9% improve-
ment). The CID on the BPI average pain score was an

improvement of 2.56 (40.0%) for the placebo group and
2.67 (41.0%) for the duloxetine group. The CID for the
BPI severity score was 2.51 (40.4%) for the placebo group
and 2.76 (43.5%) for the duloxetine group. The CID for the
BPI average pain score was 2.61 (40.8%) for patients with-
out MDD and 2.89 (42.8%) for patients with MDD. The CID
for the BPI severity score was 2.65 (42.7%) for patients
without MDD and 2.86 (43.2%) for patients with MDD.

DISCUSSION

In these analyses, the MCID for both the BPI average pain
score and BPI severity score averaged somewhat more than
a 2-point improvement for all patients with moderate to
severe pain that met criteria for the analyses as well as for
each of the subgroups. Moreover, the MCIDs, as expressed
by the percentage improvement from baseline, were all
between 30% and 35%. The CIDs ranged from 40–44%.

The results of these analyses are similar to MCIDs cal-
culated in other pain conditions, i.e., approximately a
2-point improvement on a scale of 0 (no pain) to 10 (most
severe pain). A study by Farrar and colleagues analyzed
10 trials of pregabalin for various chronic pain conditions
to determine clinical importance of changes on a numeri-
cal rating scale similar to the BPI (21). They used the PGI-I
as the anchor in these analyses. They found that a PGI-I
improvement score of 2 (much better) resulted in an im-
provement of between 2.2 and 3.2 points on the rating
scale, depending on the study. The percentage of improve-
ment varied from 35–55%. These estimates are somewhat
greater than what we found in our study; however, one
should keep in mind that variables such as different pa-
tient and/or study populations, pain types, and study de-
sign may influence MCIDs.

Of important note, the MCID estimates present in this
study were adjusted for the increased sensitivity to change
possessed by the BPI item scores as compared with the
PGI-I, which may be attributed to the BPI items’ broader
response profile. By adjusting the MCID estimates through
subtraction of the amount of improvement in the BPI
scores associated with “no change” in the PGI-I from that
associated with PGI-I indicated as “much better,” a more
precise estimate of the MCID is obtained. Had this adjust-
ment not been instituted, the MCIDs for the BPI average
pain score and severity score would be 2.8 and 2.7 points,
respectively. This corresponds to overestimates of the
MCIDs of 31.6% and 24.5%, respectively. Such impreci-
sion may have considerable impact on the design of pain

Table 3. Estimation of mean changes in BPI average pain and BPI severity scores*

BPI score Anchor status No.
Baseline,

mean � SD
End point,
mean � SD

LS mean change,
mean � SEM MCID†

Average pain PGI-I improved 249 6.45 � 1.59 3.70 � 2.02 �2.75 � 0.12 �2.09 (32.3)
PGI-I stable 240 6.50 � 1.43 5.85 � 1.97 �0.65 � 0.12

Severity PGI-I improved 249 6.29 � 1.58 3.60 � 1.99 �2.70 � 0.11 �2.16 (34.2)
PGI-I stable 240 6.35 � 1.55 5.81 � 1.90 �0.54 � 0.11

* BPI � Brief Pain Inventory; LS � least squares; MCID � minimum clinically important difference; PGI-I � Patient’s Global Impressions of Improvement.
† Expressed as score reduction (PGI-I improved � PGI-I stable) and percent reduction from baseline.

Figure 1. Minimum clinically important differences (MCIDs) by
subgroup using the Patient’s Global Impressions of Improvement
as anchor. Percentages represent the percentage of improvement
from baseline in the Brief Pain Inventory scores. Placebo (PBO):
n � 124 for stable, n � 71 for improved. Duloxetine (DLX): n �
116 for stable, n � 178 for improved. Non–major depressive
disorder (MDD): n � 175 for stable, n � 183 for improved. MDD:
n � 65 for stable, n � 66 for improved.
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trials, particularly with consideration to sample size and
power.

In reviewing MCID estimates for other pain scales and in
other pain conditions, findings appear to be consistent
with those presented herein. To our knowledge, the BPI
has not been used to determine the MCID in fibromyalgia
or any other chronic pain state. However, a number of
similar numerical rating scales have been used to assess
the MCID. In a study of patients with low back pain, a
2-point improvement on a scale of 0–10 was calculated as
the MCID (25). Patients with neck pain exhibited an MCID
of 1.3 points on a 0–10 numerical rating scale for pain (26).
That study used a global rating scale that rated improve-
ment from �7 (a very great deal worse) to 0 (about the
same) to 7 (a very great deal better). Overall, and for a
variety of pain conditions, the MCID tends to be approxi-
mately a 2-point improvement on an 11-point scale.

Where other scales have been used, such as the VAS, the
amount of improvement is also quite comparable to our
study. For example, in a study of patients who have been
treated for chronic low back pain (27), the MCID was
found to be an 18-point improvement on a VAS back pain
measure (100-point scale). This would translate to a 1.8-
point improvement on a scale of 0–10; therefore, the
minimal amount of improvement considered to be clini-
cally important is comparable using the BPI or VAS. Sim-
ilar to our study, the mean score for the “unchanged”
group was subtracted from the mean score for those who
were “better” to determine the MCID. A variety of methods
have been used to determine the MCID in pain conditions.
The group MCID was evaluated using both distribution-
based and anchor-based methods in patients with neck
pain using the Northwick Park Neck Pain Questionnaire
(NPQ) (28). The main finding was that the MCID was a
25% reduction in the NPQ score with a global rating hav-
ing to be at least “better” (0 � much worse, 1 � worse, 2 �
no change, 3 � better, and 4 � much better). Jordan et al
also used a mix of distribution-based and anchor-based
methodology to determine the individual MCID in patients
with low back pain (24). In that study, back pain was
assessed using the Roland-Morris Disability Questionnaire
(RMDQ). As above, the back pain had to be rated as better
on a global scale and the RMDQ score had to be improved
by 30% from baseline. These MCIDs that use different
methods, patient populations, and pain scales are, again,
comparable to the 30–35% improvement we observed in
our analyses of fibromyalgia pain using group MCID meth-
odology.

Farrar and colleagues have derived both group and in-
dividual MCIDs in patients with various pain conditions
(21,29). They found approximately a 2.5 point, or 35%,
improvement in pain on a 0–10 rating scale in patients
with fibromyalgia who had rated themselves as “much
improved” on the patient’s global impression of change
(21). This group-level finding is similar to the group MCID
observed in our analyses in patients with fibromyalgia.
The group CID of �2.8 points in the present study is
similar to the individual CID of �2.5 for BPI average pain
in a pooled analysis of patients with diabetic peripheral
neuropathic pain (3 studies) and fibromyalgia (2 studies)
treated with duloxetine or placebo (29). These results,

along with the previously mentioned studies, suggest that
MCIDs and/or CIDs will likely have very similar results if
assessed using either individual or group measurements.

The MCID estimates derived from subgroup assessments
based on MDD status and treatment assignment were vir-
tually identical (expressed as percentage improvement) to
the MCID for the overall study populations. Evaluations of
these subgroups were important to ensure that estimates of
MCIDs were not confounded by the presence of patients
with MDD, since a significant percentage of patients with
MDD report having painful physical symptoms (22,23),
and duloxetine has been shown to improve these symp-
toms in patients with MDD (30,31). Interestingly, patients
without MDD actually had a slightly higher MCID (ex-
pressed as a percentage) than did the patients with MDD,
although this difference was not clinically meaningful.

Several limitations should be considered when review-
ing this study. These were post hoc analyses from 4 du-
loxetine studies conducted using patient populations that
were very similar to one another; therefore, extrapolation
of our findings to other studies of patients with fibromy-
algia should be made with care. We used only anchor-
based methodology to determine the MCID, and it should
be noted that there could be subjectivity in how the values
of the anchor are mapped to clinical importance. Future
work could include determining the MCID using distri-
bution-based methodology and using tools that offer in-
creased sensitivity to patient-rated improvement com-
pared with the PGI-I, such as the Patient Acceptable
Symptom State (32), which identifies the symptom state
that patients consider as acceptable.

In general, there have been a number of alternate terms
used within the literature when referring to the concept of
the MCID for a given measure, and this can be further
complicated by similar, yet different, measures such as the
minimally clinically detectable difference. It is, therefore,
important that readers understand the concept underlying
the values discussed within the literature to ensure proper
use and application. Importantly, our anchor-based ap-
proach to determining the MCID is one of many available
methods for estimating this measure, and MCIDs obtained
from different methods may be variable. Strengths of this
work include the availability of a large patient population
for these analyses, as well as improved precision in MCID
estimates based on adjustments in sensitivity between the
outcomes of interest (the BPI items) and the global anchor
(the PGI-I score).

In conclusion, findings from these analyses suggest that
a 2-point improvement on the BPI average pain score and
BPI severity score, or a 30–35% improvement from base-
line to end point in both BPI scores, represents the MCID
for these items in fibromyalgia patients presenting with
moderate to severe pain.
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