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Abstract

The assessment of clinically meaningful changes in patient-reported pain has become increasingly important when interpreting
results of clinical studies. However, proposed response criteria, such as the minimal clinically important difference, do not corre-
spond with the growing need for information on truly meaningful, individual improvements. The aim of the present study was
to investigate satisfactory improvements in pain from the patient’s perspective. Data were collected in a 2-week prospective study
of 181 arthritis patients treated with a local corticosteroid injection. Baseline and follow-up pain were assessed on 100 mm visual
analogue scales for pain intensity (VAS-PI). At baseline, patients also marked a hypothetical level on a VAS-PI representing a sat-
isfactory improvement in pain. Patient-perceived satisfactory improvement (PPSI) was constructed using a 5-point categorical rating
of change scale at follow-up as the anchor. PPSI was associated with a minimal reduction of 30 mm or 55% on the VAS-PI. Since
absolute change in pain associated with satisfactory improvement proved highly dependent on baseline pain, percent change scores
performed better in classifying improved patients. The 55% threshold for satisfactory improvement was consistent over the course of
treatment and reasonably consistent across groups of patients. Our data suggest that PPSI is a clinically relevant and stable concept
for interpreting truly meaningful improvements in pain from the individual perspective.
� 2005 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
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1. Introduction

In recent years, both clinicians and investigators have
become increasingly interested in the patient’s perspec-
tive on the meaning of changes on core outcome mea-
sures (Wells et al., 2001). A commonly used method to
determine thresholds for patient-perceived meaningful
change is to compare changes in pain scores with
patients’ global ratings of the magnitude of change
(Deyo and Patrick, 1995; Crosby et al., 2003). Varia-
tions on this approach have been used to define the min-
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imal clinically important difference (MCID) in pain in
various clinical settings (e.g., Stratford et al., 1998; Far-
rar et al., 2001; Dhanani et al., 2002; Cepeda et al., 2003;
Jensen et al., 2003; Salaffi et al., 2004).

A frequently overlooked concern with this approach
is that it actually mixes perspectives (Beaton et al.,
2001). Whereas the patient rates the magnitude of
change, the investigator determines which rating serves
as the cut-off for important or satisfactory improve-
ment. Another concern is that patients are often unable
to accurately recall their initial pain and that retrospec-
tive self-reports of pain relief do not always reflect true
changes in pain (Feine et al., 1998; Fischer et al., 1999;
Haas et al., 2002). Instead of comparing pre-treatment
ublished by Elsevier B.V. All rights reserved.
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and current pain, these patients seem to focus mainly on
the acceptability of their current status when judging the
magnitude of change (Aseltine et al., 1995; Norman
et al., 1997; Guyatt et al., 2002a,b).

To address these problems Tubach et al. (2005b)
recently suggested to complement the MCID with the
patient acceptable symptom state (PASS), an absolute
value on the follow-up measure beyond which patients
consider themselves well. The PASS does not deal with
changes, but concentrates on the concept of achieving
a satisfactory state. In this sense, the concept of the
patient-derived PASS is very similar to arbitrarily
defined or data driven concepts as adequate analgesia
(e.g., Benedetti et al., 1998) and low disease activity state
(e.g., van der Heijde et al., 1990). Since achieving ade-
quate pain relief is the ultimate goal of pain treatment,
the PASS is a clinically relevant concept. Moreover,
the patient driven PASS meets the growing need for
measures of major improvement from the patients’ per-
spective as opposed to measures of minimal important
difference (Wells et al., 2001; Wolfe et al., 2005). A
drawback of its use, however, is that it entails separate
analyses for patients achieving a relevant change and
patients achieving an acceptable state.

This study presents an investigation into meaningful
changes in pain from the patient’s perspective that com-
bines the strengths of both the MCID and the PASS.
The first objective of the study was to assess the magni-
tude of change on the VAS-PI that most closely repre-
sents patient-perceived satisfactory improvement
(PPSI) in arthritis patients with localized musculoskele-
tal pain. The second objective was to investigate the sta-
bility of PPSI across groups of patients. Since patients’
perceptions may also change over the course of treat-
ment, the third objective was to examine whether PPSI
corresponds with the change in pain that patients before
treatment consider necessary for satisfactory
improvement.
2. Methods

2.1. Patient selection and study design

Participants were recruited at the outpatient rheumatology
clinic. All consecutive patients with localized musculoskeletal
pain and an indication for a local corticosteroid injection were
asked to participate. Patients were excluded if they were aged
<16 years or unable to mark a visual analogue scale for pain
intensity (VAS-PI). The study did not interfere with usual
treatment.

Prior to the injection, patients indicated the average level
of localized pain in the past week on a 100 mm, unmarked
VAS-PI with endpoints ‘‘no pain’’ and ‘‘unbearable pain’’.
Subsequently, patients marked the level of pain that would
represent a satisfactory improvement on a separate VAS-
PI. After 2 weeks, a follow-up questionnaire was mailed to
the patients. After marking the VAS-PI for pain in the past
week, patients judged the change in pain by answering the
following question: ‘‘Compared to 2 weeks ago (before the
local injection) the pain in the injected area is. . .’’ The
response categories were ‘‘worse’’, ‘‘unchanged’’, ‘‘unsatisfac-
tory improved’’, ‘‘satisfactory improved’’ and ‘‘good to very
good improved’’.

2.2. Analyses

2.2.1. Statistics

Statistical analyses were performed using SPSS 11.0 for
Windows. The valid use of parametric statistics was verified
by testing for normal distribution of the variables (Kolmogo-
rov–Smirnov test, normal distribution assumed when
P > 0.05). When the assumption of normality was not met,
non-parametric statistics were used. P values <0.05 were con-
sidered to indicate statistical significance. The mean and stan-
dard deviation (SD) were used for descriptive statistics unless
otherwise specified.

2.2.2. Patients’ judgments of change

To study meaningful changes in pain, an anchoring
method based on the patient’s judgment of change at fol-
low-up was used. This categorical rating scale, however,
has not been previously validated. Supporting evidence for
its valid use as an external anchor would be an appreciable
relationship between patients’ ratings of change and actual
changes on the VAS-PI (Guyatt et al., 2002a). To explore
this relationship, the categorical ratings were compared with
absolute change scores (VAS-PI follow-up � VAS-PI base-
line) and percent change scores ((absolute change/VAS-PI
baseline) · 100) by means of one-way analyses of variance
(ANOVAs) followed by post hoc multiple comparisons
(Bonferroni adjustment). Second, Spearman rank correla-
tion coefficients of the categorical rating scale with absolute
and percent change in pain on the VAS-PI were calculated.
Correlations P0.5 were considered indicative for the valid
use of the rating scale (Cella et al., 2002; Guyatt et al.,
2002b).

2.2.3. Patient-perceived satisfactory improvement on the VAS-

PI

Patient-perceived satisfactory improvement (PPSI) was
defined as the change in pain on the VAS-PI associated with
a minimal rating of satisfactory improvement at follow-up.
Ratings of ‘‘satisfactory improved’’ and ‘‘good to very good
improved’’ were pooled to define satisfactory improved
patients. Patients were considered unimproved when they rat-
ed themselves as worsened, unchanged or unsatisfactory
improved. To evaluate the change in pain that was most close-
ly associated with PPSI, receiver operating characteristic
(ROC) curves were computed for both absolute and percent
change scores (cf. Deyo and Centor, 1986; Ward et al.,
2000). As opposed to the analyses of group means, as suggest-
ed by Jaeschke et al. (1989), ROC analysis offers the opportu-
nity to study patient-perceived improvement at the individual
level. An area under the ROC curve (AUC) P0.7 was consid-
ered adequately accurate in classifying satisfactory improved
patients (Grzybowski and Younger, 1997). The change score
with the highest combination of sensitivity and specificity
was selected as the optimal cut-off point for PPSI. The com-



Table 1
Baseline demographic and clinical characteristics (N = 181)

Age in years (mean ± SD) 59.5 ± 14.7
Gender (% female/male) 70.7/29.3
Primary diagnosis

Rheumatoid arthritis (%) 37.0
Osteoarthritis (%) 17.7
Psoriatic arthritis (%) 8.8
Tendinitis/bursitis (%) 8.3
Other (%) 28.2

Disease duration (median, range) 5, 0–52
VAS-PI (mean ± SD) 58.6 ± 24.0

There were no significant differences in baseline VAS-PI scores
between patients based on primary diagnosis (ANOVA) and baseline
pain was not related to age (Pearson r). Women tended to report more
pain then men, although this difference was not significant (60.9 ± 24.1
vs. 53.2 ± 23.1 mm, t (179) = �1.96, P = 0.052). Patients with longer
disease duration reported more pain (Spearman r = 0.14, P < 0.05).

Table 2
Group level analysis of mean change in pain on the VAS-PI (in mm) at
follow-up associated with categories of patient-perceived rating of
change (N = 181)

Absolute change
(mean ± SD)a

Percent change
(mean ± SD)b

Worsened (n = 3) 16.3 ± 21.0a 35.5 ± 42.8a
Unchanged (n = 17) �2.8 ± 18.9a �6.7 ± 38.2a,b
Unsatisfactory improved (n = 49) �16.3 ± 19.8a �22.7 ± 31.3b
Satisfactory improved (n = 76) �37.2 ± 25.4b �56.1 ± 34.6c
Good to very good improved
(n = 35)

�43.5 ± 23.5b �85.6 ± 15.5d

a One-way ANOVA: F (4,175) = 18.0, P < 0.001.
b One-way ANOVA: F (4,175) = 34.5, P < 0.001. Means in the same

column that do not have the same subscript differ at P < 0.05
(Bonferroni adjustment).
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parative accuracy of absolute and percent change scores was
determined by comparing the areas under the curve (Hanley
and McNeil, 1983).

2.2.4. Consistency of PPSI over groups of patients

The consistency of PPSI across baseline demographic
and clinical variables was investigated using the data of
patients who rated their pain as satisfactory or good to
very good improved. Dependency of absolute change on
baseline VAS-PI scores was determined by linear regression
analysis. The consistency of absolute change over age and
disease duration was assessed using Pearson correlation
coefficients and the differences between men and women
and between the five primary diagnoses were investigated
using an independent t test and a one-way ANOVA. Since
percent change in these patients was not normally distrib-
uted, the non-parametric Spearman rank correlation
coefficient, Mann–Whitney U test and Kruskal–Wallis H

tests were used to assess the stability of percent change
scores.

2.2.5. Consistency of PPSI over the course of treatment

To assess whether patient’s perceptions of satisfactory
improvement had changed over the course of treatment, the
mean actual change scores of improved patients were com-
pared with the mean change scores patients initially judged
necessary to be satisfied. The agreement between actual and
initially defined change scores of satisfactory improved
patients was calculated using the intraclass correlation coeffi-
cient (ICC). ICCs were considered excellent when >0.75, fair
to good when P0.40 6 0.75 and poor when <0.40 (Fleiss,
1986). Since the ICC does not provide information on the mag-
nitude of within-person differences, a Bland–Altman plot of
the difference against the average of the actual and initially
defined change scores was constructed (Bland and Altman,
1986).

3. Results

3.1. Patient characteristics

Between May and December 2004, 200 patients
agreed to participate in the study and completed the
baseline questionnaire. Despite sending reminders, six
follow-up questionnaires were not returned. Thirteen
follow-up questionnaires were not interpretable.
Descriptive baseline characteristics of the included
patients are listed in Table 1.

3.2. Patients’ judgments of change

ANOVAs showed that absolute and percent change
scores on the VAS-PI were significantly different – in
the expected direction – between groups based on the
patients’ ratings of change (Table 2). Both absolute
and percent change scores were significantly different
between satisfactory improved patients and worsened,
unchanged, or unsatisfactory improved patients. The
association between patient-perceived ratings of change
and actual change scores was supported by moderate
(Spearman r = �0.51, P < 0.001) to good (Spearman
r = �0.70, P < 0.001) correlation for absolute and per-
cent change, respectively.

3.3. Patient-perceived satisfactory improvement on the

VAS-PI

Fig. 1 presents the ROC curves for absolute and per-
cent change on the VAS-PI at 2-week follow-up, associ-
ated with patients’ ratings of satisfactory or good to
very good improvement. Both absolute and percent
change scores had good diagnostic power in identifying
satisfactory improved patients, with AUCs of 0.80 (95%
CI: 0.73–0.85, P < 0.0001) and 0.86 (95% CI: 0.80–0.91,
P < 0.0001), respectively. The better overall accuracy of
PPSI expressed as a percent change score was represent-
ed by a significantly higher AUC for percent change
scores (P < 0.05). The optimal cut-off point for an abso-
lute change in pain was �30 mm, corresponding to a
sensitivity of 0.68 (95% CI: 0.58–0.76) and specificity
of 0.84 (95% CI: 0.73–0.92). The best cut-off for a
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Fig. 1. Receiver operating characteristic curves for absolute and
percent change in pain on the VAS-PI at 2-week follow-up associated
with PPSI (N = 181). . = Optimal cut-off point: absolute
change = �30 mm (sensitivity 0.68, specificity 0.84); percent
change = �54.6% (sensitivity 0.74, specificity 0.91). AUC absolute
change = 0.80 (95% CI: 0.73–0.85); AUC percent change = 0.86 (95%
CI: 0.80–0.91); P < 0.001 for difference between AUCs.
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Fig. 2. Scatter plot of absolute change in pain in satisfactory or good
to very good improved patients related to baseline pain intensity
(n = 111). The straight line represents the linear regression line through
the data points (r2 = 0.58, P < 0.001), demonstrating the dependency
of PPSI on baseline pain.
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Fig. 3. Agreement between actual and initially defined change for
satisfactory improvement within satisfactory improved patients
(n = 76). The dashed lines represent the 95% limits of agreement
(�32.9 and 45.1 mm). The horizontal solid line represents the mean
difference between both change scores (6.1 mm).
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percent change from baseline was �54.6%, with a sensi-
tivity of 0.74 (95% CI: 0.65–0.82) and a specificity of
0.91 (95% CI: 0.82–0.97).

3.4. Consistency of PPSI over groups of patients

The results from the ROC analyses indicated that per-
cent change scores performed better in identifying satis-
factory improved patients than absolute change scores.
This dependency of PPSI on baseline pain was confirmed
by analysis of the change scores of satisfactory and good
to very good improved patients (n = 111). The relation
between absolute change in pain and baseline pain is
illustrated in Fig. 2. Patients with high baseline pain
required greater absolute reductions in pain to reach a
satisfactory improvement (r2 = 0.58, P < 0.001). The
magnitude of both absolute and percent change in pain
was not related to age or disease duration and did not
vary between groups based on primary diagnosis. How-
ever, absolute change scores in female patients were sig-
nificantly larger than those in male patients
(�42.0 ± 25.4 vs. �31.2 ± 22.1 mm, t (109) = 2.03,
P < 0.05). Percent change scores did not significantly dif-
fer between men and women.

3.5. Consistency of PPSI over the course of treatment

The absolute change in pain that patients (N = 181)
initially considered necessary to achieve a satisfactory
improvement was �32.0 ± 19.7 mm, corresponding to
a percent change of �54.7 ± 27.8%. The actual change
scores of satisfactory improved patients (n = 76) were
adequately correlated with the initially defined satisfac-
tory change scores (ICC = 0.61). However, Bland–Alt-
man analysis (Fig. 3) showed that actual change scores
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were systematically larger than initially defined change
scores (mean difference: 6.1 ± 19.9 mm; paired t test,
P < 0.05). As expected, this difference was weakly relat-
ed to the magnitude of actual change in pain (Pearson
r = 0.23, P < 0.05), indicating that patients with rela-
tively high actual change scores had improved more
than they initially considered necessary for satisfactory
improvement. The difference between initially defined
and actual change in pain was highly variable, as repre-
sented by the relatively wide limits of agreement
(±39.0 mm) of the Bland–Altman plot. Since systematic
bias was only moderate, the predominant source of
error, however, was due to random variation instead
of a systematic difference between actual and initially
defined satisfactory improvement.

4. Discussion

This study presents the PPSI as a new outcome for
individual, within-person improvement in pain intensity.
Defining meaningful improvement is becoming increas-
ingly important in interpreting the effectiveness of the
treatment of pain. However, currently used data driven
constructs for identifying clinical improvements such as
the MCID do not satisfy the need for information on
relevant changes from the patient’s perspective. PPSI
is assessed using patients’ judgments of satisfactory
change as the only criterion and prevents arbitrarily
chosen cut-off points on the external anchor. Moreover,
it gives a better representation of relevant change since
patients tend to judge changes based on the acceptability
of their present state. As such, it allows for a patient-
centred approach in determining thresholds for true
meaningful change, which combines the strengths of
both the MCID and the PASS.

In the present study, the threshold for PPSI in muscu-
loskeletal pain was best represented by a decrease on the
VAS-PI of at least 55% or 30 mm. This threshold is
characterized by a high sensitivity and specificity, sup-
porting the responsiveness of the VAS-PI in measuring
musculoskeletal pain. The magnitude of change required
to achieve PPSI is considerably larger than most current
definitions of meaningful change, such as the proposed
30% improvement criterion (Dworkin et al., 2005). In
fact, it corresponds more closely with the formally most
often used 50% pain relief threshold (e.g., Scott et al.,
1990; Moore et al., 1996). Although this higher threshold
is neither supported by empirical research (Seres, 1999)
nor has its importance to patients been established (Far-
rar, 2000), a 50% reduction in pain does have clinical
intuitive appeal as a threshold for satisfactory improve-
ment (Moore et al., 1996). The difference in magnitude
between PPSI and the previously established MCIDs
on the VAS-PI could have several possible explanations.
The difference could be related to the specific clinical set-
ting of this study, the patients’ demographic characteris-
tics or diverging patient expectations. A more likely
explanation, however, is that patients are not as easily
satisfied with an improvement in pain as investigators
are. Changes in pain may need to exceed the cut-offs
defined by investigators to be considered satisfactory
by patients. Evidence supporting this assumption is that
the 55% or 30 mm cut-off for satisfactory improvement
is in close accordance with recent studies examining
patient-perceived, relevant improvements on the VAS-
PI. Concepts defined as ‘‘adequate pain treatment’’
(Lee et al., 2003), ‘‘important improvement or recovery’’
(Giraudeau et al., 2004) or ‘‘considerable improvement’’
(Kvien et al., 2004) show similar cut-off points. As such,
the cut-off for satisfactory improvement seems to answer
the growing need for definite, relevant response criteria
as opposed to minimal detectable responses (Felson
and Anderson, 2001; Kelly, 2001b; Tugwell et al.,
2001; Wolfe et al., 2005).

The present study confirms that patient-perceived
improvement is not uniformly distributed over the
range of the VAS. Whereas initially important
improvements were considered to be absolute values
(Kelly, 2001a; Todd, 2001), more recently it was shown
that the magnitude of a MCID increases as baseline
pain intensity increases (Bird and Dickson, 2001; Far-
rar et al., 2001; Jensen et al., 2003; Tubach et al.,
2005a). This dependency on baseline pain status also
applies to satisfactory improvements. Patients with
high baseline pain need larger reductions in pain to
consider themselves satisfactory improved. The ROC
analyses also indicate that the diagnostic accuracy of
the VAS-PI in discriminating between satisfactory
and not-satisfactory improved patients increases when
change scores are expressed as a percent change from
baseline. Like MCID, PPSI is thus best represented
as a percent change from baseline.

The magnitude of a satisfactory improvement proves
to be consistent across groups of patients, except for
gender. The lower absolute value of PPSI in men can
be partly explained by their lower baseline pain scores,
since percent change scores were more consistent
between men and women. PPSI is also consistent over
the course of treatment. Retrospective judgements of
satisfactory improvement are adequately correlated with
the change in pain patients at baseline consider satisfac-
tory. The relatively wide limits of agreement between
actual and initially defined satisfactory change scores
may be due to the inherent problem of high measure-
ment error associated with the use of visual analogue
scales (DeLoach et al., 1998; Lassere et al., 2001; Krop-
mans et al., 2002).

The results of the study support the valid use of the
5-point categorical rating scale as an anchor to
assess PPSI. The rating scale allows for a clear
distinction between satisfactory and unsatisfactory
improved patients. Moreover, the categorical rating
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scale correlates adequately with the absolute change on
the VAS-PI and good with percent change from base-
line. However, the assumption that the categorical rating
scale is also a reliable standard for measuring change
could be a concern. The design of the study did not allow
for an assessment of the reliability of this scale. This is a
common problem for global rating scales, since internal
consistency (Cronbach’s a) cannot be computed for a
single-item scale and test–retest studies are often compli-
cated or impractical (Norman et al., 1997). Future stud-
ies are required using this scale on successive occasions
in patients with a stable VAS-PI after the first follow-
up, in order to assess the test–retest reliability of the cat-
egorical rating scale.

Another concern is the exclusive focus on improve-
ments in pain. Since only three patients indicated an
increase in pain, clinically meaningful deteriorations
on the VAS-PI could not be calculated. The magnitude
of the change that patients perceive as meaningful may
differ between improvements and deteriorations (Hays
and Woolley, 2000; Cella et al., 2002; Guyatt et al.,
2002a). The goal of this investigation and most clinical
studies, however, was to study important improvement
since this is the result that clinicians and researchers
are usually most interested in.

Moreover, the correlation between actual changes in
satisfactory improved patients and initially defined
changes may have been influenced by a testing effect,
i.e., patients may have recalled the position they origi-
nally marked on the VAS-PI that would constitute sat-
isfactory improvement.

A final issue concerns the generalizability of the
findings. In the current sample, only patients who were
treated with a corticosteroid injection were included.
These injections are usually administered to patients
who experience an exacerbation of pain. The relatively
acute nature of their pain may have influenced patients’
ratings of their pain and improvement. To determine
the generalizability of the study, the findings should
be confirmed in different clinical settings. Moreover,
the magnitude of PPSI may very well differ for other
outcome domains, such as physical functioning, global
health status or quality of life. Since the procedures for
assessing PPSI can be applied to all patient-reported
outcomes, meaningful improvements from the patient’s
perspective can also be determined for these outcome
domains.

In conclusion, PPSI is a clinically relevant and stable
concept and can be used to assess true meaningful
change in pain from the patient’s perspective. Its
straightforward character and analyses allows for the
unambiguous assessment of satisfactory improved
patients. The application of this measure in future clin-
ical studies could lead to new standards for defining clin-
ically meaningful improvement in pain and other
outcome domains.
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