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Abstract

Purpose The EORTC QLQ-C30 and the Brief Pain Inventory (BPI) are validated tools for measuring quality of life (QOL)
and the impact of pain in patients with advanced cancer. Interpretation of these instrument scores can be challenging and it
is difficult to know what numerical changes translate to clinically significant impact in patients’ lives. To address this issue,
our study sought to establish the minimal clinically important differences (MCID) for these two instruments in a prospective
cohort of patients with advanced cancer and painful bone metastases.

Methods Both anchor-based and distribution-based methods were used to estimate the MCID scores from patients enrolled
in a randomized phase III trial evaluating two different re-irradiation treatment schedules. For the anchor-based method, the
global QOL item from the QLQ-C30 was chosen as the anchor. Spearman correlation coefficients were calculated for all
items and only those items with moderate or better correlation (I1 > 0.30) with the anchor were used for subsequent analysis.
A 10-point difference in the global QOL score was used to classify improvement and deterioration, and the MCID scores
were calculated for each of these categories. These results were compared with scores obtained by the distribution-method,
which estimates the MCID purely from the statistical characteristics of the sample population.

Results A total of 375 patients were included in this study with documented pain responses and completed QOL question-
naires at 2 months. 9/14 items in the QLQ-C30 and 6/10 items in the BPI were found to have moderate or better correlation
with the anchor. For deterioration, statistically significant MCID scores were found in all items of the QLQ-C30 and BPL
For improvement, statistically significant MCID scores were found in 7/9 items of the QLQ-C30 and 2/6 items of the BPI.
The MCID scores for deterioration were uniformly higher than the MCIDs for improvement. Using the distribution-based
method, there was good agreement between the 0.5 standard deviation (SD) values and anchor-based scores for deteriora-
tion. For improvement, there was less agreement and the anchor-based scores were lower than the 0.5 SD values obtained
from the distribution-based method.

Conclusion We present MCID scores for the QLQ-C30 and BPI instruments obtained from a large cohort of patients with
advanced cancer undergoing re-irradiation for painful bone metastases. The results from this study were compared to other
similar studies which showed larger MCID scores for improvement compared to deterioration. We hypothesize that disease
trajectory and patient expectations are important factors in understanding the contrasting results. The results of this study
can guide clinicians and researchers in the interpretation of these instruments.

Keywords Bone metastases - Radiation - Minimal clinically important differences - EORTC QLQ-C30 - Brief pain
inventory

Introduction
DX Edward Chow Bone metastases are a common cause of morbidity in
edward.chow @sunnybrook.ca patients with advanced cancer. Pain is the most common pre-
Extended author information available on the last page of the article senting symptom and additional complications can include
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pathological fracture, spinal cord compression and hypercal-
cemia [1]. Palliative radiotherapy is an effective intervention
for patients with painful bone metastases with response rates
ranging from 60 to 70% [2]. Data from the NCIC SC.20 trial
and other studies demonstrate the effectiveness of radiation
in the retreatment setting as well [3, 4].

In addition to pain from bone metastases, patients with
advanced cancer often have other symptoms, which can
affect multiple domains of life [5, 6]. Given that patients
with advanced cancer are often not in a curative situation,
maintaining or enhancing quality of life (QOL) is an impor-
tant therapeutic goal. Therefore accurately measuring QOL
is required to both guide clinical decision making and evalu-
ate the impact of various interventions in this population.
For this purpose, validated instruments have been developed
to reliably assess symptoms and evaluate QOL in patients
with cancer including the EORTC QLQ-C30 and Brief Pain
inventory (BPI). The QLQ-C30 is a cancer-specific ques-
tionnaire designed by the EORTC to evaluate relevant QOL
issues in patients with cancer [7, 8]. Since pain is a domi-
nant symptom in patients with advanced cancer, the BPI was
developed to measure and assess both the intensity of the
pain as well as the interference of pain in the patients’ lives
[9]. Both instruments are validated.

Interpreting the numerical scores on these instruments
can be challenging for a number of reasons. Although large
clinical trials can show statistically significant differences in
the numerical scores, the clinical impact of these differences
is open to interpretation. The study of minimal clinically
important differences (MCID) explores this particular issue:
what numerical changes in the items on the QOL instru-
ments translate to meaningful clinical impact in the patients’
lives? The methodology for determining MCID scores in
QOL instruments has been previously established, and both
anchor-based and distribution-based methods can be used
for this purpose. This study was designed to establish the
MCID for the QLQ-C30 and BPI instruments in a prospec-
tive cohort of patients undergoing reirradiation for painful
bone metastases.

Methods
Patient population

The dataset for this study comes from the NCIC CTG SC.20
randomized controlled trial, which enrolled and randomized
850 patients from multiple centres in 9 countries worldwide
[3]. The trial evaluated different radiation schedules for
repeat treatment of painful bone metastases. Patients were
randomized to receive either 8§ Gy in a single fraction or
20 Gy in 5 to 8 fractions as repeat treatment. The inclu-
sion criteria for the trial were as follows: patients 18 years
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or older who had radiologically confirmed, painful (pain
measured as >?2 points using BPI) bone metastases, had
previously received radiation therapy to the same area, and
were taking a stable dose and schedule of pain-relieving
drugs. The primary endpoint of the trial was overall pain
response at two months. Institutional research ethics board
approval was obtained at all participating centers and writ-
ten informed consent was signed by all participants prior to
enrollment.

QOL instruments and scoring

The BPI is a tool that was specifically developed to assess
pain in patients with cancer and it has been extensively
validated [10]. It contains both a sensory dimension, which
measures the intensity of pain, and a reactive dimension
which measures the interference of pain in the patient’s
life [9]. In total, the questionnaire contains 11 items, which
include 2 multi-item scales measuring pain intensity and
the impact of pain on functioning and well-being. The BPI
assesses interference via seven items including general activ-
ity, mood, walking ability, normal work, relationship, sleep-
ing problems, and enjoyment of life. The EORTC QLQ-C30
is a more general QOL instrument designed for patients with
cancer [8]. It contains five functional scales (physical, role,
cognitive, emotional, and social), three symptom scales
(fatigue, pain, and nausea and vomiting), a global health
status/QOL scale, and a number of single items assessing
additional symptoms commonly reported by cancer patients
(dyspnea, loss of appetite, insomnia, constipation, and diar-
rhea) and perceived financial impact of the disease. In total
there are 30 items on the questionnaire.

Each item in the EORTC QLQ-C30 is rated from 1 (not at
all) to 4 (very much) in severity, except for the overall QOL
scale, which is rated from 1 (very poor) to 7 (excellent).
A high score represents increased distress in the symptom
scale, whereas a high score in the functional scale suggests
increased functional ability. Each scale is converted to a
score ranging from 0 to 100. For the BPI, each item is rated
from O to 10, where higher scores indicate more severe pain
or greater interference of pain in activities. This raw score
is not scaled to a range from 0O to 100.

Statistical analysis

The patient characteristics and demographic profile of
the analyzed cohort were recorded including age, gen-
der, primary malignancy, Karnofsky performance status
(KPS), worst pain score (WPS) at baseline, initial response
to radiation, site of painful bone lesion, and treatment
received. Pain response at two months was determined
as per International consensus on palliative radiotherapy
endpoints [11]. Complete response (CR) was defined as
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a WPS of zero at the treated site with no concomitant
increase in analgesia. Partial response (PR) was defined as
WPS reduction of two or more without analgesic increase
or opioid analgesic reduction of 25% or more from base-
line without an increase in WPS. Pain progression (PD)
was defined as an increase of WPS of two or more points
above baseline without reduction of analgesic use or opi-
oid analgesic increase of 25% or more from baseline with-
out reduction in WPS.

The methods used to determine MCID follow that of
previously published recommendations and studies by
the EORTC [12-14]. Both an anchor-based approach and
distribution-based approach were used to determine the
MCID scores, as both these techniques are thought to pro-
duce roughly equivalent results [15]. For the anchor-based
approach, the mean change method was used, following the
methodology established by Reidelmeir et al. [16]. Each
QOL subscale was compared or “anchored” to another ref-
erence measurement that was considered to be clinically
relevant. In this study, the chosen anchor was the global
QOL score as measured by the QLQ-C30. The correlation
between the items and global QOL score was computed
using the Spearman’s correlation coefficient. Only those
items with |rl >0.30 were used for the anchor-based analy-
sis, as per the recommended methods by Revicki et al. [14].
A 10-point change in the global QOL score was used to
classify improvement or deterioration. Patients with less
than a 10-point change were classified as stable. While the
change in > 10 points is arbitrary and requires validation,
previously studies have shown that this represents a mild-
moderate change that is clinically significant [15, 17]. It
is uncertain if smaller changes in scores are also subjec-
tively perceptible and represent a more sensitive measure of
clinically significant change. For each item, the mean score
change between baseline and 2-month follow-up was calcu-
lated for the improved, deteriorated, and stable categories
(based on global QOL score change). The MCID scores for
improvement were calculated by measuring the difference
in mean scores between the improved and stable categories.
Likewise, the MCID scores for deterioration were calcu-
lated by measuring the difference between the stable and
deteriorated patient groups. 95% confidence intervals (CI)
were calculated for the differences in mean scores. If the
CI did not contain zero, the results were considered to be
statistically significant.

In the distribution-based approach, the statistical varia-
tion in scores was used as an alternative estimation of the
MCID, as other studies have shown that the MCID can cor-
respond to 0.2-0.5 standard deviations (SD) of the sample
[14]. The MCID estimates were expressed as some propor-
tion of the SD at baseline and at follow-up. The distribu-
tion-based MCID estimates were compared with the anchor-
based MCID scores.

Results

In total, 850 patients were enrolled in the trial and 375
patients were analyzed in this study, with documented pain
responses and completed QOL questionnaires at 2 months.
The remaining patients were ineligible for the study, dead,
lost-to-follow up or did not have completed QOL ques-
tionnaires at 2 months, and were therefore not included
in this analysis. The demographic profile of the analyzed
cohort is summarized in Table 1 and compared to the base-
line factors of patients not included in the analysis. The
median age was 64 years (range 18-93) and 54.7% of the
patients were male. The most common primary sites were
breast cancer (30.9%), followed by prostate cancer (26.1%)
and lung cancer (21.9%). The majority of patients had a
KPS >70 (82.4%) and a baseline WPS >5 (85.1%). The
site of the painful bone lesion was mostly in the pelvis/
hips (36.3%) or spine (35.5%), and the main reason for
retreatment was recurrent pain after an initial response
(70.7%).

Table 2 summarizes the response to pain at 2 months.
50.9% of the included patients had a complete or partial
response to pain, whereas 12.4% of patients were classified
as having progression. The remaining 36.7% of patients
had an undefined response (not meeting criteria for CR/
PR/PD) or no change in pain (NC), and 9.9% of patients
did not have a documented pain response (IN). The major-
ity of patients who were not included in the analysis did
not have a documented pain response at 2 months (60.0%).
Table 3 summarizes the baseline QLQ-C30 and BPI scores
and their correlation with the global QOL score. In the
QLQ-C30 instrument, 9 out of 14 items had a correla-
tion > 0.3 with the global QOL score: physical function-
ing, role functioning, emotional functioning, cognitive
functioning, social functioning, fatigue, nausea, pain, and
appetite. In the BPI instrument, 6 out of 10 items had a
correlation > 0.3 with the global QOL score. The worst
pain, average pain, current pain, and sleeping items had
correlation < 0.3. The least pain score was not available
in the collected data and was excluded from the analysis.

The MCID scores from the anchor-based analysis are
summarized in Table 4. Using the global QOL score on
the QLQ-C30 as an anchor and a 10-point threshold, 111
patients showed improvement, 159 patients had no change
and 90 patients had deterioration. The improvement and
deterioration scores are summarized in Tables 5 and 6.
For deterioration, statistically significant MCID scores
were found for all items on the QLQ-C30 and the BPI. For
improvement, statistically significant MCID scores were
found in 7/9 items of the QLQ-C30 instrument, except for
cognitive functioning and nausea/vomiting. For the BPI,
statistically significant MCIDs for improvement could only
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Table 1 Patient demographics
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Included Not included Total
Age (years) n 375 472 847
p=0.18
Mean (SD) 64.2 (11.7) 65.3 (12.2) 64.8 (12.0)
Median (range) 64 (18-93) 65 (27-94) 65 (18-94)
Gender
p=0.025
Female 170 (45.3) 178 (37.5) 348 (40.9)
Male 205 (54.7) 294 (61.9) 499 (58.7)
Unknown 0(0.0) 3(0.6) 3(0.4)
Primary malignancy
p=0.029
Prostate 98 (26.1) 131 (27.6) 229 (26.9)
Breast 116 (30.9) 107 (22.5) 223 (26.2)
Lung 82 (21.9) 108 (22.7) 190 (22.4)
Others 79 (21.1) 129 (27.2) 208 (24.5)
KPS
p=0.00
50-60 61 (16.3) 120 (25.3) 181 (21.3)
70-80 205 (54.7) 261 (54.9) 466 (54.8)
90-100 104 (27.7) 85 (17.9) 189 (22.2)
Unknown 5(1.3) 9(1.9) 14 (1.6)
WPS at baseline
p=0.07
0 0(0.0) 1(0.2) 1(0.1)
2-4 53 (14.1) 49 (10.3) 102 (12.0)
5-6 103 (27.5) 97 (20.4) 200 (23.5)
7-10 216 (57.6) 303 (63.8) 519 (61.1)
Multiple 3(0.8) 4(0.8) 7(0.8)
Initial response
p=0.01
Further pain relief desired 38 (10.1) 47 (9.9) 85 (10.0)
No response 72 (19.2) 73 (15.4) 145 (17.1)
Pain returned 265 (70.7) 349 (73.5) 614 (72.2)
Unknown 0(0.0) 6(1.2) 6 (0.7)
Site of lesion
p=0.029
Head and neck 1(0.3) 2(0.4) 3(0.4)
Lower limbs 23 (6.1) 21 (44) 44 (5.2)
Upper limbs 34 (9.1 51 (10.7) 85 (10.0)
Pelvis/hips 136 (36.3) 171 (36.0) 307 (36.1)
Cervical spine 5(1.3) 5(1.1) 10 (1.2)
Cervicothoracic spine 4 (1.1) 4(0.8) 8(0.9)
Lumbosacral spine 69 (18.4) 85 (17.9) 154 (18.1)
Thoracic spine 34 (9.1) 49 (10.3) 83 (9.8)
Thoracolumbar spine 21 (5.6) 28 (5.9) 49 (5.8)
Superficial bones 48 (12.8) 55(11.6) 103 (12.1)
Unknown 0 (0.0) 4(0.8) 4(04)
Treatment arm
p=0.629
Single fraction 191 (50.9) 234 (49.3) 425 (50.0)
Multiple fractions 184 (49.1) 241(50.7) 425 (50.0)

Chi-square test for categorical data and 2-sample t-test for continuous variables were performed to assess

differences between included and not included cohorts

KPS Karnofsky performance status, WPS Worst pain score
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Table 2 Pain response to radiotherapy at month 2

Treatment response Included Not included Total
CR/PR 172 (50.9) 81 (15.8) 253 (29.8)
IN 37.(9.9) 285 (60.0) 322 (37.9)
NC/ND 124 (36.7) 73 (14.3) 197 (23.2)
PD 42 (12.4) 36 (7.0) 78 (9.2)

CR complete response, PR partial response, IN indeterminate
response, NC no change in pain, ND not defined, PD progressive dis-
ease

Table 3 Baseline QOL results and correlation with global QOL
anchor from the QLQ-C30 instrument

Scale N Mean (SD) Median SCC

QLQ-C30
Physical functioning 375 50.1(23.8) 51.3 0.41
Role functioning 375 404 (32.0) 40.8 0.47
Emotional functioning 375 64.6(24.6) 65.2 0.42
Cognitive functioning 375 71.8(25.1) 709 0.37
Social functioning 375 57.8(31.4) 579 0.47
Fatigue 375 55.2(26.7) 55.1 -0.59
Nausea 375 15.7(25.1) 16 -0.30
Pain 375 69.7(23.9) 68.9 — 0.46
Dyspnea 375 28.8(31.1) 289 -0.23
Sleep 375 423 (32.7) 43.1 -0.24
Appetite 375 33.5(33.6) 335 —-0.50
Constipation 375 30.6(35.1) 31 -0.22
Diarrhea 375 8.6 (21.1) 8.9 -0.02
Financial 375 214325 212 -0.16

BPI
Worst pain 375 6.7(194) 7.0 -0.23
Average pain 375 500197 5.0 -0.16
Current pain 375 452.34) 5.0 -0.10
General activity 375 5.8 (2.8) 5.8 —0.38
Mood 375 5.6(2.7) 5.7 —-0.37
Walking ability 375 5527 5.6 —-0.30
Normal work 375 6.2 (2.9) 6.2 —0.37
Relation with other people 375  3.5(3.0) 3.6 —-0.32
Sleeping 375 45@3.0) 4.6 -0.24
Enjoyment of life 375 53(@3.1) 5.3 —0.46

Bold Spearman correlation coefficients (SCC) indicate |7l > 0.30 and
were kept for subsequent MCID analyses

be found in 2/6 items (mood and relations with others).
Uniformly, the MCIDs for deterioration were higher than
for improvement. Table 7 shows the distribution-based
MCIDs. In general, the MCIDs for improvement were
closer to 0.3 SD for QLQ-C30 and closer to 0.2 SD for the
BPI. For deterioration, the MCIDs were closer to 0.5 SD
for both the QLQ-C30 and BPI. Table 8 summarizes the

absolute values for MCIDs obtained from the anchor-based
and the distribution-based approaches.

Discussion

This study is the first in our knowledge to measure the
MCID for the BPT and EORTC QOL instruments in a large
prospective cohort of patients with metastatic cancer. Both
anchor- and distribution-based methods were used for the
analysis and results were compared. The choice of anchor
is an important factor for the anchor-based analysis. It must
capture a clinically meaningful endpoint and be responsive
to small, but important changes in patient status. Using
global QOL as an anchor is one accepted method and has
been used in previous studies [18—20]. Other previously
used methods include using KPS, WHO performance status,
weight changes, well-being, mini-mental state examination
and functional impairment as anchors [12, 13, 21-23]. The
advantages of using a global rating of change as an anchor
are that they are easy to obtain, patient-centric and can take
into account a variety of information and determinants of
well-being [18]. Another reason for the choice of anchor
was to facilitate comparison with another study investigat-
ing MCID scores in patients with cancer and painful bone
metastases underdoing palliative radiotherapy to a painful
site for the first time [20].

In order to use an anchor-based method, there must exist
some association (minimum correlation) between the QOL
items and the chosen anchor [14]. Therefore, a Spearman’s
correlation coefficient was calculated for all items and the
global QOL measure. Only the items with at least moder-
ate correlation Irl > 30 were kept for subsequent analysis.
In both the BPI and the QLQ-C30, the sleep item did not
correlate with the global QOL. Also the dyspnea, financial,
constipation, and diarrhea items in the QLQ-C30 did not
correlate with the global QOL. The patients in this trial were
enrolled because they had advanced cancer and recurrent
painful bone metastases; therefore, the items that are con-
ceptually related to pain are expected to show better cor-
relation. Accordingly most items on the BPI interference
scale and all the functional domains on the QLQ-C30 had
good correlation with global QOL. Interestingly, although
the pain item on the QLQ-C30 showed good correlation with
the anchor, the pain items on the BPI were more weakly cor-
related and the reasons for this are unclear.

In a survey of palliative cancer patients ranking the
importance and relevance of different items on the QLQ-
C30, both the financial and diarrhea items were the low-
est ranked [24]. These items were subsequently removed
from the QLQ-C15-PAL, a shortened questionnaire more
appropriately designed for palliative patients with more
advanced cancer. Therefore, it is understandable why these

@ Springer
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Table 4 MCIDs for the QLQ-C30 and BPI using the anchor-based analysis

Improved (n=111) No change (n=159) Deteriorated (n=90) MCID
Improvement Deterioration

QLQ-C30
Physical functioning 8.0 (18.5) 2.8 (17.3) — 124 (22.1) 5.2 (0.9 to 9.5) —15.2 (— 20.1 to — 10.2)
Role functioning 15.8 (31.2) 3.9 (27.0) —20.4(27.8) 11.9 (4.9 to 18.9) —24.2 (—31.3t0 — 17.2)
Emotional functioning 14.2 (25.1) 6.1 (17.0) —-11.9(23.1) 8.1 (3.1t013.2) — 18.0 (— 23.1 to — 13.0)
Cognitive functioning 5.7(254) 5.7 (19.8) —8.3(22.5) 0.0(-=5.41t05.5) —14.0 (— 19.4 to — 8.6)
Social functioning 13.0 (30.2) 4.6 (25.5) —16.1 (27.9) 8.4 (1.7 to 15.1) —20.7 (— 27.6 to — 13.8)
Fatigue - 154 (25.1) —2.1(18.2) 17.5 (25.3) —133(—18.5t0 —8.1)  19.6 (14.1 to 25.1)
Pain —28.3(29.4) —18.9 (24.8) 2.5(29.3) —94(—16.0to —2.8) 21.4(14.4t028.5)
Nausea and vomiting —-55(24.0) - 1.5(1.6) 7.5 (30.4) —4.0(-9.6t0 1.5) 9.0 (2.4 to 15.5)
Appetite - 119 (31.6) —-2.5@34.1) 17.2 (37.0) -94(—-175t0—1.3) 19.7 (10.6 to 28.9)

BPI
General activity -20@3.2) -15@3.D 0.2 (3.3) —-05(-13t00.3) 1.8 (0.9 to 2.6)
Mood —-22@3.2) -13@3.0) 0.6 (3.4) —1.0(—1.7to —0.2) 1.8 (1.0 to 2.7)
Walking ability —1.8(3.5) -13@32) 0.6 (3.5) —-05(-13t00.3) 1.8 (0.9 to 2.7)
Normal work —1.8(3.5) -15@3.2) 0.5(3.3) —-04(-12t00.5) 2.0 (1.1 to 2.8)
Relations with others -1.6(3.1) -0.7.9) 0.7 (3.5) —-09(—1.6to—0.2) 1.4 (0.6 to 2.2)
Enjoyment of life —-2.0.9) -1.43.0) 0.9 (3.6) —0.6(-13t00.2) 2.3 (1.4t03.2)

Bold values for improvement and deterioration indicate statistically significant results

Table 5 Global QOL score changes in the improvement category

Global QOL score changes  Frequency = Percent =~ Cumulative
frequency
10—< 20 points 42 37.8 37.8
20-< 30 points 29 26.1 64.0
30-< 40 points 21 18.9 82.9
40—< 50 points 9 8.1 91.0
50-< 60 points 6 54 96.4
60—< 70 points 2 1.8 98.2
70-< 80 points 2 1.8 100.0

Table 6 Global QOL score changes in the deterioration category

Global QOL score changes  Frequency = Percent =~ Cumulative
frequency
10—< 20 points 39 43.3 43.3
20-< 30 points 17 18.9 62.2
30-< 40 points 19 21.1 83.3
40—< 50 points 5 5.6 88.9
50-< 60 points 7 7.8 96.7
60—< 70 points 1 1.1 97.8
70-< 80 points 2 22 100.0

items did not correlate with global QOL. Dyspnea, sleep,
and constipation are other items with a low symptom bur-
den and a high standard deviation in the scores, consistent
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with the results of our previous study which also showed
low levels of correlation with the global QOL anchor [20].

Using the anchor-based analysis, statistically signifi-
cant MCID scores for deterioration could be found in all
items of the QLQ-C30 and the BPI instruments. How-
ever, statistically significant MCID scores for improve-
ment could only be found in 7/9 QLQ-30 items and 2/6
BPI items. The MCID scores for deterioration were higher
compared to improvement across all items in the QLQ-
C30 and BPI. We recognize that the anchor-based MCID
scores presented here may be overestimated as patients
with large global QOL scores changes were also included
in the calculation; however, these patients were a minority,
as presented in Tables 4 and 5. The distribution of scores
were very similar for improvement and deterioration. Also
we only performed anchor-based analysis on the items that
had at least moderate correlation with chosen global QOL
anchor. The distribution-based method may provide an
alternate estimate of clinically significant differences for
the items that did not meet these criteria. Another limita-
tion in the study was that 55.7% of patients were excluded
from the study due to missing BPI or QOL data. Table 1
shows that there were significant differences in the KPS
and cancer type between the two groups. In this cohort
of patients, we have previously shown that both lower
baseline KPS and non-breast cancers had significantly
worse survival outcomes [25]. Presumably many of these
patients had deteriorated or were too unwell to complete
the required follow-up. This may create a selection bias
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Table 7 MCIDs for the At baseline Month 2

QLQ-C30 and BPI using the

distribution-based approach QLQ-C30 02SD  03SD 05SD 02SD  03SD 0.5 SD
Physical functioning 4.5 6.8 11.3 5.1 7.7 12.8
Role functioning 6.2 9.3 15.6 6.4 9.6 16
Emotional functioning 4.7 7 11.7 5 7.5 12.4
Cognitive functioning 4.8 7.2 12 4.9 73 12.2
Social functioning 6.2 9.3 154 6.1 9.2 15.3
Fatigue 5.1 7.7 12.8 54 8.1 13.5
Pain 4.7 7 11.7 59 8.8 14.7
Nausea and vomiting 4.2 6.3 10.5 4.4 6.7 11.1
Appetite 6.5 9.7 16.1 6.5 9.8 16.4
Constipation 6.7 10 16.7 6.4 9.6 16
Diarrhea 3.7 55 9.2 4.8 7.2 12
Financial 6.2 9.3 15.5 6.1 9.2 15.4
Dyspnea 6.1 9.1 15.2 6.3 9.4 15.7
Sleep 6.5 9.8 16.4 6.3 9.5 15.8

BPI

Worst pain 0.4 0.6 1.0 0.6 0.8 1.4
Average pain 0.4 0.6 1.0 0.5 0.7 1.2
Current pain 0.5 0.7 1.2 0.5 0.8 1.3
General activity 0.6 0.8 14 0.6 0.9 1.5
Mood 0.6 0.8 1.4 0.6 0.8 1.4
Walking ability 0.6 1 1.6 0.7 1 1.6
Normal work 0.6 0.9 1.5 0.7 1 1.7
Relation with other people 0.6 0.9 1.5 0.5 0.8 1.4
Enjoyment of life 0.6 0.9 1.5 0.6 1 1.6

SD standard deviation

where the established MCID scores are more applicable to
the analyzed population with favorable outcomes.

The results of this study can be most directly compared
to other studies by our group which have assessed the MCID
scores in patients with painful bone metastases [20-22]. In
one such study, QOL was measured in a large prospective
cohort of patients undergoing palliative radiation for the
first time and MCID scores were determined using iden-
tical methods in slightly different QOL instruments, the
QLQ-C15- PAL and QLQ-BM22 [20]. Using global QOL
as anchor, the MCID’s for improvement for most items were
higher compared to deterioration. These results are in stark
contrast with the results of the current study, which show
the opposite result.

This phenomenon can be potentially explained by a
“response shift.” Response shift can be defined as a change
in the meaning of one’s self-evaluation of a target construct
as a result of a change in the respondent’s internal standards
of measurement (recalibration), a change in the respondent’s
values (reprioritization) or a redefinition of the target con-
struct (reconceptualization) [26]. Prior to receiving pallia-
tive radiotherapy, there is an expectation in most patients to
improve after treatment [27]. Based on the discussion with

the oncologist, patients may understand there is a 60-70%
probability that their pain will respond to treatment. There-
fore, a small deterioration in any of the QOL domains may
have a more significant impact on global QOL. Patients
undergoing retreatment of bone metastases are later in their
disease course; they may be more accepting of their health-
state and may understand that response rates are lower.
Despite having a higher symptom burden on the individual
items of the QLQ-C30/C15-PAL questionnaire, the patients
in the SC.20 (reirradiation trial) had similar global QOL and
KPS scores compared to the patients in the SC.23 trial [20,
28]. Also almost 30% of patients in the SC.20 trial did not
have any response or an insufficient response to radiation
the first time, so their expectations could be modified by
this previous experience as well. Therefore, there may be a
smaller threshold for improvement and a larger deterioration
required in the individual items to impact global QOL.
This type of response shift can be categorized as a
“recalibration” where the relative impact of improvement
vs. deterioration in different domains changes over the
disease trajectory, and/or a “reconceptualization,” where
patients alter their view of QOL and choose to focus on
the positive aspects only rather than overall deterioration.

@ Springer
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Table 8 Summarized absolute values for MCID scores

Improvement Deterioration 0.5 SD

(base-
line)
QLQ-C30
Physical functioning 5.2 15.2 11.3
Role functioning 11.9 24.2 15.6
Emotional functioning 8.1 18 11.7
Cognitive functioning 0 14 12
Social functioning 8.4 20.7 154
Fatigue 13.3 19.6 12.8
Pain 9.4 214 11.7
Nausea and vomiting 4 9 10.5
Appetite 9.4 19.7 16.1
Constipation N/A N/A 16.7
Diarrhea N/A N/A 9.2
Financial N/A N/A 15.5
Dyspnea N/A N/A 15.2
Sleep N/A N/A 16.4
BPI
Worst pain N/A N/A 1.0
Average pain N/A N/A 1.0
Current pain N/A N/A 1.2
General activity 0.5 1.8 1.4
Mood 1 1.8 1.4
Walking ability 0.5 1.8 1.6
Normal work 0.4 2 1.5
Relation with other people 0.9 1.4 1.5
Enjoyment of life 0.6 2.3 1.5

Bold values for improvement and deterioration indicate statistically
significant results

These explanations are speculative, hypothesis-generating
and should be interpreted with caution as the correct way
to measure response shift is through longitudinal QOL
changes in the same cohort of patients [26]. However, the
contrast between the MCID scores for “improvement” vs.
“deterioration” in the two studies looking at reirradiation
and first-time radiation in the palliative setting warrants fur-
ther attention. Further studies are required to follow patients
in a longitudinal fashion to better understand the response
shift phenomenon. In the interim, consideration must be
given to the disease trajectory and patient expectations when
interpreting the QOL scores in patients undergoing palliative
radiotherapy.

Conclusion
In this study, we established the MCID scores for the

EORTC QLQ-C30 and the BPI QOL instruments using both
anchor-based and distribution-based methods in prospective

@ Springer

cohort of patients undergoing reirradiation for painful bone
metastases. The results of the study can guide clinicians and
researchers in the interpretation of these instruments. This
study also highlights the importance of patient expectations
and disease trajectory in the interpretation of the patient-
reported outcomes.
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