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Abstract
Purpose  Using the EORTC Global Health Status (GHS) scale, we aimed to determine minimal clinically important differ-
ences (MCID) in health-related quality of life (HRQOL) changes for older cancer patients with a geriatric risk profile, as 
defined by the geriatric 8 (G8) health screening tool, undergoing treatment. Simultaneously, we assessed baseline patient 
characteristics prognostic for HRQOL changes.
Methods  Our analysis included 1424 (G8 ≤ 14) older patients with cancer scheduled to receive chemotherapy (n = 683) 
or surgery (n = 741). Anchor-based methods, linking the GHS score to clinical indicators, were used to determine MCID 
between baseline and follow-up at 3 months. A threshold of 0.2 standard deviation (SD) was used to exclude MCID estimates 
too small for interpretation. Logistic regressions analysed baseline patient characteristics prognostic for HRQOL changes.
Results  The 15-item Geriatric Depression Scale (GDS15), Visual Analogue Scale (VAS) for Fatigue and ECOG Performance 
Status (PS) were selected as clinical anchors. In the surgery group, MCID estimates for improvement and deterioration were 
ECOG PS (5*, 11*), GDS15 (5*, 2) and VAS Fatigue (3, 9*). In the chemotherapy group, MCID estimates for improve-
ment and deterioration were ECOG PS (8*, 7*), GDS15 (5, 4) and VAS Fatigue (5, 5*). Estimates with * were > 0.2 SD 
threshold. Patients experiencing pain or malnutrition (surgery group) or fatigue (chemotherapy group) at baseline showed a 
significantly stable or improved HRQOL (p < 0.05) after their treatment.
Conclusion  The reported MCID for improvement and deterioration depended on the anchor used and treatment received. 
The estimates can be used to evaluate significant changes in HRQOL and to determine sample sizes in clinical trials.
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Introduction

Patient assessment of health-related quality of life (HRQOL) 
in cancer clinical trials has increased over the years. With 
this increasing use, there is also an increasing need to 
improve the ways in which HRQOL data are interpreted [1]. 

One approach in this regard is to focus on identifying the 
smallest difference or change in HRQOL scores over time 
that may be considered of clinical relevance [2]. Minimal 
clinically important differences (MCID) are of great utility 
to interpret changes in HRQOL scores because, although 
statistical tests provide information regarding the probability 
that an effect exists, they say nothing about the meaningful-
ness of the effect [3].

Determining the MCID in HRQOL scores over time in 
cancer studies can be an important tool for clinicians and 
researchers to assess the effectiveness of treatment inter-
ventions and also for sample size calculations in clinical 
trial design. However, several studies have indicated that 
MCID differ depending on various factors, including the 
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cancer population [4], baseline values [5], methods and cho-
sen anchors [6, 7]. This makes evaluating and interpreting 
changes in HRQOL outcomes a challenge for clinicians [8].

The European Organization for Research and Treatment 
Quality of Life Questionnaire core 30 (EORTC QLQ-C30) 
is one of the most widely used patient-reported question-
naires for measuring HRQOL in cancer research. Unfortu-
nately, research has shown that up to 62% of the studies [9] 
that have used the EORTC QLQ-C30 lack any reporting 
of clinical significance, even though guidelines for assess-
ing clinical significance do exist. In their study involving 
patients with breast and small-cell lung cancer, Osoba et al. 
[10] labelled changes of 5–10 points in EORTC QLQ-C30 
scores (range 0–100) as “small” differences, changes in 
scores of 10–20 as “moderate” differences and those above 
20 as “large” differences. King [11] came to similar findings 
in a pooled set of different studies and cancer sites. Based on 
these two studies, mean differences of 10 points or more are 
now regarded as being clinically meaningful when interpret-
ing EORTC QLQ-C30 scores.

To determine a MCID, investigators focus on two 
approaches: the anchor-based approach and the distribution-
based approach [12]. Anchor-based methods link HRQOL 
measures to indicators that have clinical relevance or to 
patient-derived ratings of change in health. These anchors 
have been used previously to interpret EORTC QLQ-C30 
scores. Distribution-based approaches use summary sta-
tistics calculated from HRQOL data; two commonly used 
statistics are the effect size and standard error of measure-
ment (SEM).

In this study, we estimated MCID on the EORTC QLQ-
C30 Global Health Status (GHS) scores for older patients 
with cancer with a geriatric risk profile to complement exist-
ing literature regarding MCID. As changes in HRQOL are 
strongly associated with the treatment received and its side 
effects, the study was sub-divided into a chemotherapy and 
surgery group.

As a secondary analysis, a responder analysis was car-
ried out to demonstrate how baseline patient characteristics 
were associated with significant clinical HRQOL changes 
(deterioration vs. no deterioration) as reported by the MCID. 
Knowing which baseline patient characteristics are most 
likely to contribute to a patient’s HRQOL will allow health 
practitioners to identify better targeted treatment decisions.

Patients and methods

Data

Data are derived from a prospective, multicentre, observa-
tional cohort study, involving 9102 patients from 22 Belgian 
hospitals (8 academic and 14 non-academic) over a period of 

4 years (2012–2015). Patients included were at least 70 years 
of age and had newly diagnosed or progressive invasive 
tumours (solid and hematologic malignancies) at inclusion. 
Patients with local basal or spinocellular carcinoma of the 
skin and treated with local therapy only were excluded.

The study focused mainly on patients who were sched-
uled to undergo therapy with significant toxicity and mor-
bidity (i.e. surgery, chemotherapy or radiotherapy) since 
these therapies were expected to have a potential impact on 
a patient’s overall health and functioning. Given that level 
of toxicity and morbidity are strongly related to the type 
of treatment [13], the MCID analysis was performed sepa-
rately for those patients who underwent surgery and those 
who underwent chemotherapy. In the end, patients receiving 
radiotherapy alone were not included in the study because 
the numbers in this category were very limited. In addi-
tion, patients receiving any sort of combined treatment (e.g. 
surgery plus chemotherapy, radiotherapy or antihormonal 
therapy) were excluded from analysis because it would be 
impossible to disentangle the separate impact of each modal-
ity on the GHS.

At baseline, all patients underwent a geriatric screening 
with the geriatric 8 (G8) screening tool. This tool contains 
eight questions with a total score ranging from 0 to 17. A 
higher score indicates a better health status. The tool was 
developed to separate older patients with cancer without a 
geriatric risk profile who should be able to receive standard 
treatment (G8 > 14) from those that should undergo a geriat-
ric assessment (GA) to guide tailoring of geriatric interven-
tions and/or treatment decision making (G8 ≤ 14). As the 
aim of the primary analysis was to investigate the adher-
ence to GA-based recommendations and subsequent inter-
ventions, GA measures and HRQOL information (EORTC 
QLQ-C30 GHS scale) were only collected for those patients 
with a G8 score ≤ 14. Within the surgery group, this was 
after surgery. Within the chemotherapy group, this depended 
on the chemotherapy schedule and as a result the follow-up 
could have been during or after chemotherapy. The study 
was approved by the Ethics Committees of all hospitals 
involved.

The EORTC QLQ‑C30 Global Health Status scale

In this study, we focused on the EORTC QLQ-C30 GHS 
scale, which consists of two questions, “How would you 
rate your overall health during the past week?” and “How 
would you rate your overall quality of life during the past 
week?” Patients answer the two questions by means of 
7-point Likert scales and the two scores are combined to 
define the GHS. The GHS score is linearly transformed to a 
0–100 score to facilitate statistical interpretation. A higher 
HRQOL is reported by a higher GHS score. The EORTC 
GHS scale is one of the most frequently used QLQ-C30 
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scales and administration of this instrument has been used 
as the primary endpoint in various trials [14–16].

Geriatric assessment as clinical anchor

The anchor-based approach to establish MCID requires an 
anchor that is clearly definable and interpretable by clini-
cians, has clinical relevance and strongly correlated with a 
HRQOL measure, in our study the EORTC QLQ-30 GHS 
scale. GA is commonly used by clinicians to obtain a better 
view on the global health and functional status and reserve 
capacities of older patients with cancer [17]. GA is multi-
dimensional, interdisciplinary patient evaluation that leads 
to the identification of the general health status including 
medical, cognitive, social, nutritional and psychological 
parameters and is used by clinicians to reveal geriatric prob-
lems. Previous studies have shown a correlation between 
GA measures, ECOG PS and GHS scale [18–20] and are 
therefore considered in this study as possible anchors that 
could guide interpretation of HRQOL scores.

Data from the ECOG Performance Scale (PS) and the 
following seven GA measures were collected at baseline and 
at follow-up and were further explored as possible anchors 
in our study: the Mini Mental State Examination (MMSE) 
[21], Katz’s Activities of Daily Living (ADL) [22], Law-
ton’s instrumental Activities of Daily Living (iADL) [23], 
Mini Nutritional Assessment-Short Form (MNA-SF) [24], 
the 15-item Geriatric Depression Scale (GDS15) [25], and 
Visual Analogue Scales (VAS) for Pain and Fatigue.

The ECOG Performance Scale ranges from 0 (fully 
active, able to carry on all pre-disease performance without 
restriction) to 4 (bedbound) and known to be a good clinical 
anchor for the EORTC QLQ-C30 GHS scale. Mini Mental 
State Examination is 30-point questionnaire measuring cog-
nitive impairment. A score greater than or equal to 24 points 
indicates a normal cognition. Below this, scores can indicate 
severe (≤ 9 points), moderate (10–18 points), or mild (19–23 
points) cognitive impairment. The Activities of Daily Living 
scales ranged from 6 (fully independent) to 24 (fully depend-
ent) with dependency defined as a score > 6.

The Lawton’s instrumental Activities of Daily Living 
summary score ranges from 0 (low function, dependent) to 
8 (high function, independent) for women and 0 through 5 
for men and is rated either fully independent (8 for women 
or 5 for men) or dependent (< 8 for women or < 5 for men). 
iADL differs from ALD as these activities require more 
complex thinking skills. The Mini Nutritional Assessment-
Short Form (score 0–14) is a validated nutrition screening 
and assessment tool that can identify geriatric patients age 
65 and above who are malnourished or at risk of malnutri-
tion (< 12) versus those patients who have a good nutri-
tion (≥ 12). Risk for depression is measured by the GDS15 
whereby a score of 0–4 indicates no risk and a score above 4 

indicates risk. The VAS for Fatigue is a self-reported meas-
ure consisting simply of a 10-cm line marked “no fatigue” at 
one end and “worst possible fatigue” at the other which the 
patient marks to indicate the degree of fatigue s/he is expe-
riencing. The following guideline has been recommended 
for labelling results [26]: no fatigue (0–0.4 cm), mild fatigue 
(0.5–4.4 cm), moderate fatigue (4.5–7.4 cm), and severe 
fatigue (7.5–10 cm). Similar interpretation can be followed 
for the VAS for Pain.

Statistical analysis

Linear and logistic regression models were used to test the 
statistical association between baseline mean GHS scores 
and the main socio-demographic, clinical and GA charac-
teristics. The association was assessed with the least mean 
square difference (β), its standard deviation (SD) and the 
p-value of the Wald χ2 statistic. Missing values were treated 
as a category by itself. The level of significance was set at 
p < 0.05.

The t test was used to assess whether the mean GHS 
change was statistically significant in each treatment group. 
The Chi-square test was used to assess whether the mean 
GHS change in the surgery group differed significantly from 
that seen in the chemotherapy group and whether patients 
who reported HRQOL information differed from those who 
did not report HRQOL for each chosen clinical anchor.

The polyserial correlation coefficient was used to assess 
the correlation between mean GHS and clinical anchor 
scores at both time points and change over time. The poly-
serial correlation is a generalization of the biserial correla-
tion and used when one of the variables has been ordered in 
categories and the other variable has a normal distribution 
[27]. A correlation of at least 0.30 was considered acceptable 
for a clinical anchor [4]. For each retained clinical anchor, 
GHS MCID were calculated using data from those patients 
who provided information on both the anchor and GHS at 
baseline and follow-up. For each patient, we calculated the 
GHS change over time and assigned the patient to one of the 
three clinically meaningful categories (improvement, stable, 
deterioration) for the clinical anchors selected as reported 
in literature. We then obtained estimates of MCID by calcu-
lating the difference in mean HRQOL changes by adjacent 
clinical categories, that is, “improvement” versus “stable” 
and “stable” versus “deterioration”.

Distribution-based methods were used to evaluate the 
anchor-based MCID. For comparison purposes, four dis-
tribution-based approaches were applied, set respectively 
at 0.2 SD, 0.3 SD, 0.5 SD and the SEM. To calculate the 
change score using the effect size, one multiplies the SD 
of the GHS baseline scores by 0.2, defined as a small effect 
size [28], or alternatively by 0.3 or 0.5 [29, 30]. The SEM, 
which measures the precision of the HRQOL instrument, is 
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calculated by the formula SEM = SD
√

1 − r
s
 , where SD is 

the standard deviation of HRQOL scores, and rs is the reli-
ability coefficient. The rs for the EORTC QLQ-C30 GHS 
has been defined as 0.85 in a previous published study [31]. 
Thresholds of 1 SEM have also been used to estimate MCID 
[32].

A final analysis included a responder analysis to deter-
mine baseline patient characteristics associated with 
HRQOL changes according to the reported MCID for 
deterioration using logistic regression. A dummy vari-
able was created to categorize patients whose HRQOL 
deteriorated (coded as 1) relative to patients whose 
HRQOL did not deteriorate (stable or improved) over the 
course of their treatment (coded as 0) using the reported 
MCID from our analysis. The association was assessed 
with the odds ratio (OR), its confidence interval and the 
p-value (set at 5%) of the Wald χ2 statistic. OR measures 
the strength of association between an exposure value 
and an outcome, in our case HRQOL deterioration versus 
no HRQOL deterioration. An OR equal to 1 means that 
the exposure does not affect the odds of an outcome. An 
OR > 1 means that the exposure is associated with higher 
odds of outcome, while an OR < 1 means that the expo-
sure is associated with lower odds of outcome [33].

Results

Patient population

In total, 9102 patients were initially enrolled in the study, 
of which 3195 were excluded because their G8 score was 
higher than 14 and as per protocol no follow-up data were 
collected for these patients. We also excluded (n = 3441) 
any patients who were expected to receive any sort of 
combined therapy or any other treatment different from 
surgery or chemotherapy. This left a total of 2466 patients 
included in the study, of which 1214 were scheduled to 
receive surgery alone and 1252 were scheduled to receive 
chemotherapy alone. However, HRQOL data were not 
obtained for 184 patients and 858 patients at baseline and 
at follow-up, respectively. As a result, the final analysis 
involved 1424 patients, of whom 741 had received sur-
gery and 683 chemotherapy. Figure 1 shows the flowchart 
of patient inclusion. To check possible selection bias due 
to missing HRQOL forms, the Chi-square test did not 
report any statistically significant differences between 
patients who did report HRQOL information versus those 
who did not HRQOL information for each of the anchors 
(ECOG PS p = 0.0718; GDS15, p = 0.097; VAS Fatigue, 
p = 0.469).

Patient characteristics

Table 1 shows the mean baseline GHS score for selected 
socio-demographic, clinical variables and geriatric assess-
ment tools and the outcomes of the regression analyses 
assessing the association between baseline GHS score and 
socio-demographic, clinical and GA patient characteristics 
in each treatment group. The study population reported sig-
nificantly better baseline GHS in both groups with increas-
ing age. This association was mainly driven by a small group 
of the oldest patients who reported a high GHS score. In 
the surgery group, patients who relapsed or progressed had 
a significantly better baseline GHS than newly diagnosed 
patients. Patients diagnosed with hematologic cancer had a 
significantly better GHS than those with carcinoma cancer 
and patients with primary cancer unknown had a statistically 
significant lower GHS then patients with breast cancer. But 
these findings were based on a small sample among patients 
with hematologic or unknown primary cancer. Patients with 
stage II cancer has a worse baseline GHS than those with 
stage I cancer. In the chemotherapy group, patients with 
digestive cancer had a statistically better GHS then patients 
who had breast cancer.

For most of the GA variables (except MMSE), patients 
who had a better score on their baseline geriatric assessment 
also reported a statistically significant (all p < 0.05) better 
GHS in each treatment group.

Correlation between possible anchors and HRQOL

Table 2 displays the mean and SD of the GHS score at base-
line (T0) and follow-up at the 3 months (T1) and change 
over time (T1–T0) for the surgery and chemotherapy groups. 
Within both treatment groups, patients reported an improved 
GHS at follow-up (62.21 and 53.77 respectively). Patients 
who underwent surgery had a statistically significant change 
in GHS score (6.03; p < 0.001) over time, while patients 
who underwent chemotherapy did not (1.69; p = 0.083). 
This confirms our rationale to focus on these two treatment 
groups separately in our study. In addition, Table 2 reports 
the correlation coefficients between the mean GHS scores 
with potential clinical anchors at baseline and follow-up at 
3 months. Only the variables ECOG PS, GDS15 and VAS 
Fatigue meet the 0.30 threshold in each treatment group 
at both time points and will be further analysed as clinical 
anchors.

Calculation of MCID

Mean (SD) of GHS change scores in the three anchor-defined 
categories for ECOG PS, GDS15 and VAS Fatigue respec-
tively and the difference in mean change scores between 
adjacent categories in each treatment group are presented in 
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Table 3. Changes in ECOG PS were categorized into three 
groups: deterioration (PS worsened by one category), stable 
(PS stayed the same) and improvement (PS improved by one 
category). Changes in PS of two or more categories had to 
be excluded (98 in surgery and 117 in chemotherapy group 
respectively) from the analysis as they were considered too 
large for determining “minimal” clinical change. Accord-
ing to a previous study [34], any change of two points on 
the GDS15 score represents a clinical change. Therefore, 
we categorized the GDS15 into the following three groups: 
deterioration (GDS15 increased by 2 points), stable (GDS15 
increased or decreased by max. 1 point) and improvement 
(GDS15 decreased by 2 points). Changes of more than two 
points in the GDS15 were excluded (241 in surgery and 222 
in chemotherapy group respectively) from the analysis as 
they were considered too large for determining “minimal” 
clinical change. Vinker et  al. [35] reported a minimum 

clinically important difference of 1.37 for a 10 cm VAS Pain, 
so we categorized VAS Fatigue into the following groups: 
deterioration (VAS Fatigue increased by 2 points), stable 
(VAS Fatigue decreased or increased by max. 1 point), and 
improvement (VAS Fatigue decreased by 2 points). Also 
here, changes of more than 2 points in the VAS scale were 
excluded (309 in surgery and 298 in chemotherapy group 
respectively) from the analysis as they were considered 
too large for determining “minimal” clinical change. As an 
example for the surgery group, in Table 3 the first difference 
(absolute value) in GHS mean change of adjacent catego-
ries (stable vs. improvement) for ECOG PS is the difference 
between 8.33 and 13.24 (= 4.91) and the second difference 
(stable vs. deterioration) is the difference between 8.33 and 
− 2.24 (= 10.57).

Figure  2 displays the anchor-based MCID estimates 
adjacent to the distribution-based estimates using SEM, 

Fig. 1   CONSORT diagram showing the flow of patient inclusion
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Table 1   Mean baseline GHS score and linear regression analysis to assess the association between baseline GHS and socio-demographic, clini-
cal and GA patient characteristics in each treatment group

Surgery Chemotherapy

Number of 
observations
N = 741 (%)

GHS score βa (SD) p-value Number of 
observations
N = 683 (%)

GHS score β (SD) p-value

Age [mean (min–max)] 81 (70–89) 56.18 0.35 (0.14) 0.011# 77 (70–94) 52.08 0.45 (0.16) 0.006
741 (100) 683 (100)

Gender
 Male 425 (57.35) 56.43 Reference 363 (53.15) 50.99 Reference
 Female 316 (42.65) 55.86 − 0.57 (1.61) 0.722 320 (46.85) 53.25 2.27 (1.73) 0.190

Living situation
 Home alone 273 (36.84) 55.25 Reference 216 (31.63) 50.81 Reference
 Home with family member 47 (6.34) 58.15 2.90 (3.43) 0.399 44 (6.44) 53.59 2.78 (3.73)
 Home with partner 346 (46.69) 57.10 1.85 (1.76) 0.293 405 (59.30) 52.33 1.52 (1.90) 0.456
 Institution 31 (4.18) 52.16 − 3.09 (4.12) 0.454 8 (1.17) 56.23 5.42 (8.13) 0.426
 Service flat 34 (4.59) 57.59 2.34 (3.95) 0.553 4 (0.59) 54.15 3.34 (11.40) 0.505
 Other 10 (1.35) 48.35 − 6.90 (7.01) 0.325 6 (0.88) 59.73 8.92 (9.35) 0.770

Professional homecare
 No 318 (49.63) 57.41 Reference 339 (49.63) 53.14
 Yes 422 (56.95) 55.21 − 2.20 (1.61) 0.172 344 (50.37) 50.97 − 2.17 (1.22) 0.207
 Unknown 1 (0.13) 74.99 17.58 (21.77) 0.420 0 (0) – –
 Diagnosis 735 (99.20) 56.10 588 (86.10) 52.12
 Carcinoma 6 (0.80) 66.66 Reference 95 (13.90) 51.58 Reference
 Hematologic 735 (99.20) 56.10 10.56 (2.93) < 0.001 588 (86.10) 52.12 − 0.54 (2.44) 0.827

Tumour carcinoma
 Breast 86 (11.70) 54.75 Reference 73 (12.41) 47.26 Reference
 Central nervous system 4 (0.54) 68.73 13.97 (11.09) 0.208 0 (0) – – –
 Unknown primary cancer 3 (0.41) 27.77 − 26.98 (12.74) 0.035 10 (1.70) 59.16 11.89 (7.73) 0.125
 Digestive system 379 (51.56) 55.30 0.55 (2.58) 0.832 226 (38.44) 54.23 6.97 (3.08) 0.024
 Genitourinary sites 125 (17.01) 56.26 1.52 (3.03) 0.618 86 (14.63) 52.80 5.54 (3.65) 0.130
 Gynaecologic sites 68 (9.25) 58.21 3.45 (3.51) 0.326 60 (10.20) 51.53 4.26 (3.99) 0.286
 Head and neck 19 (2.59) 64.92 10.16 (5.48) 0.065 14 (2.38) 51.20 3.93 (6.69) 0.557
 Musculoskeletal sites 3 (0.41) 41.66 − 13.08 (12.74) 0.305 7 (1.19) 49.99 2.72 (9.07) 0.764
 Skin 21 (2.86) 65.08 10.32 (5.26) 0.051 13 (2.21) 54.48 7.22 (6.91) 0.296
 Thorax 27 (3.67) 55.24 0.49 (4.77) 0.918 99 (16.84) 49.92 2.65 (3.54) 0.454

Staging
 I 176 (23.95) 59.14 Reference 14 (2.38) 52.97 Reference
 II 241 (32.79) 54.42 − 4.71 (2.15) 0.029 32 (5.27) 53.50 0.53 (7.34) 0.882
 III 168 (22.86) 56.45 − 2.68 (2.34) 0.253 94 (15.99) 57.62 4.65 (6.53) 0.477
 IV 76 (10.34) 56.14 − 2.99 (2.98) 0.316 424 (72.11) 50.73 − 2.24 (6.19) 0.717
 Unknown 74 (10.07) 53.49 − 5.64 (3.01) 0.062 25 (4.25) 53.00 0.03 (7.61) 0.997

Time of inclusion
 Newly diagnosed 682 (92.04) 46.05 Reference 399 (58.42) 51.64 Reference
 Relapsed/progressed 59 (7.96) 57.06 11.01 (2.92) < 0.001 284 (41.58) 52.61 0.96 (1.75) 0.583

ECOG PS
 0–1 (good) 437 (58.97) 58.97 Reference 433 (63.40) 56.25 Reference
 2–4 (bad) 304 (41.03) 41.03 − 17.94 (1.55) < 0.001 250 (36.60) 44.76 − 11.49 (1.73) < 0.001

MMSE
 ≥ 24 (normal cognition) 534 (72.06) 57.60 Reference 567 (83.02) 51.99 Reference
 < 24 (cognitive decline) 126 (17.00) 53.57 − 4.03 (1.18) 0.061 83 (12.15) 53.10 1.11 (2.65) 0.677
 Unknown 81 (10.93) 50.93 − 6.67 (2.58) 0.052 33 (4.83) 50.25 − 1.74 (4.04) 0.666
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0.5 SD, 0.3 SD and 0.2 SD in each treatment group. A 0.2 
SD of the variable GHS at baseline is defined as the small-
est clinical effect. Anchor-based MCID values lower than 
the smallest clinical effect defined by 0.2 SD of the GHS 
scores at baseline are considered not clinically meaningful 
and are therefore of no further relevance. In our example, 
the smallest clinical effect within the surgery group is 4.35, 
obtained by multiplying the SD of the GHS baseline score 
(21.74) by 0.2, and in the chemotherapy group it is 4.51 
[0.2 × SD at T0 (22.54)]. As a result, within the surgery 
group, MCID for improvement was set at 5 using EOCG PS 
and GDS15 as clinical anchors and MCID for deterioration 
was set at 9 using VAS Fatigue and 11 using ECOG PS as 
clinical anchors. Within the chemotherapy group, MCID for 
improvement was set at 8 using ECOG PS as clinical anchors 
and MCID for deterioration was set at 5 using VAS Fatigue 
and 7 using ECOG PS.

Responder analysis

To assess the association between baseline patient charac-
teristics and HRQOL deterioration, MCID for deterioration 
was set initially at 9 for the surgery group and 5 for the 
chemotherapy group as estimated by VAS Fatigue.

Applying the above MCID of 9 for deterioration to our 
surgery group, 23.48% (N = 174) of the patients reported a 
deterioration versus 76.52% (N = 567) reported an improved 
or stable HRQOL over time. Applying the above MCID 
of 5 for deterioration to our chemotherapy group, 36.90% 
(N = 252) of the patients reported a deterioration versus 
63.10% (N = 431) reported an improved or stable HRQOL 
over time. When MCID of deterioration was set at 11 in the 
surgery group and 7 in the chemotherapy group using ECOG 
PS as clinical anchor, exact same results were reported 
(Table 4).

Table 1   (continued)

Surgery Chemotherapy

Number of 
observations
N = 741 (%)

GHS score βa (SD) p-value Number of 
observations
N = 683 (%)

GHS score β (SD) p-value

iADL
 5 or 8 (independent)b

169 (22.81) 61.34 Reference 172 (25.18) 56.16 Reference
 < 5 or < 8 (dependent) 570 (76.92) 54.78 − 6.56 (1.86) 0.001 511 (74.82) 50.66 − 5.50 (1.98) 0.006
 Unknown 2 (0.27) 20.85 − 40.49 (15.31) 0.008 0 (0) – – –

ADL
 < 7 (independent) 327 (44.13) 60.83 Reference 359 (52.56) 54.72 Reference
 ≥ 7 (dependent) 414 (55.87) 52.52 − 8.31 (1.58) < 0.001 324 (47.44) 49.09 − 5.63 (1.72) 0.001

MNA-SF
 ≥ 12 (normal nutrition) 190 (25.64) 61.93 Reference 127 (18.59) 60.63 Reference
 < 12 (risk for malnutrition) 551 (74.36) 54.20 − 7.73 (1.81) < 0.001 556 (81.41) 50.09 − 10.53 (2.18) < 0.001

GDS15
 ≤ 4 (not at risk for depression) 494 (66.67) 59.66 Reference 420 (61.49) 56.35 Reference
 > 4 (at risk for depression) 210 (28.34) 47.46 − 12.20 (1.74) < 0.001 248 (36.31) 44.69 − 11.66 (1.57) < 0.001
 Unknown 37 (4.99) 59.22 − 0.44 (3.59) 0.903 15 (2.20) 53.33 − 3.02 (5.75) 0.599

VAS Pain
 0 (no pain) 370 (49.93) 60.29 Reference 301 (44.07) 55.70 Reference
 > 0 (presence of pain) 369 (49.80) 51.92 − 8.37 (1.55) < 0.001 380 (55.64) 49.23 − 6.47 (1.70) < 0.001
 Unknown 2 (0.27) 83.35 23.06 (15.12) 0.128 2 (0.29) 37.50 − 18.20 (15.84) 0.251

VAS Fatigue
 0 (no fatigue) 224 (30.23) 64.09 Reference 123 (18.01) 65.65 Reference
 > 0 (presence of fatigue) 511 (68.96) 52.46 − 11.63 (1.64) < 0.001 553 (80.97) 49.05 − 16.6 (1.90) < 0.001
 Unknown 6 (0.81) 77.75 13.66 (8.69) 0.116 7 (1.02) 50.00 − 15.64 (8.41) 0.063

SD standard deviation, ECOG-PS Eastern cooperative oncology group-performance status, MMSE mini mental state examination, IADL instru-
mental activities of daily living, ADL activities of daily living, MNA-SF mini nutritional assessment-screening form, GDS Geriatric Depression 
Scale, VAS Visual Analogue Score
# Italic values present statistical significant association
a β = least mean square difference
b Score 5 for males and score 8 for females
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In the surgery group, the odds of experiencing 
a HRQOL deterioration during treatment was 37% 
[(0.63–1.00) × 100%] lower in patients who reported pain 
versus those who reported no pain at baseline and 33% lower 
in patients with good nutrition versus those patients with 
poor nutrition. This means that patients with pain or poor 
nutrition at baseline were likely to experience a HRQOL 
benefit (or at least stable) from their surgery. In the chemo-
therapy group, the odds of experiencing an HRQOL deterio-
ration during treatment was 38% [1–0.62] lower in patients 
who reported fatigue versus those who reported no fatigue 
at baseline. When we performed a sensitivity analysis (see 
Table 1 Online-Only Supplementary Material), the results 
stayed the same.

Discussion

The aim of our analysis was to determine minimal important 
clinical differences in HRQOL as determined by patients 
undergoing surgery or chemotherapy. Quality of life was 
measured with the EORTC QLQ-C30 GHS scale. Using 
the anchor-based approach, MCID for improvement in the 
surgery group was set at 5 using ECOG PS and GDS15 as 
clinical anchors. MICD for deterioration was set at 11 or 9 
using ECOG PS or VAS Fatigue respectively. Within the 
chemotherapy group, MCID for improvement was 8 using 
ECOG PS as clinical anchor and MCID for deterioration was 
7 or 5 using ECOG PS or VAS Fatigue respectively. That 
MCID for improvement and deterioration differ was also 
reported in a large systematic review by Cocks et al. [36].

Although MCID might differ by patient population [5, 
37], our reported MCID estimates are in line with the 5–10% 
range considered as a clinically significant HRQOL change 
among younger patients with cancer [5, 6, 38]. This indi-
cates that older patients with cancer do experience similar 
quality of life changes than their younger peers during their 
treatment. When quality of life is an important goal of the 
treatment, our findings provide a rationale not to discrimi-
nate between older and younger patients with cancer in the 
treatment decision making process.

Applying the above MCID estimates for deterioration to 
our dataset, our study found that the odds of those patients 
who reported pain or risk for malnutrition (in the surgery 
group) or fatigue (in the chemotherapy group) at baseline to 
experience a HRQOL benefit (or at least stable) was higher 
compared to those patients who experienced no pain, good 
nutrition or no fatigue at baseline. Our results, using the 
reported MCID under this study, demonstrate that additional 
treatment benefits, such as less pain and better quality of 
life, are worth bearing in mind by clinicians when it comes 
to making treatment decisions.Ta
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Except for the symptoms mentioned above, no other GA 
variables at baseline were associated with a HRQOL change. 
Our study showed homogeneity in the elderly population 
regarding the impact of treatment on their HRQOL and 
suggests that no further disaggregation based on geriatric 
assessment is necessary in this population for treatment 
management.

Our findings constitute further evidence of the potential 
power of patient-reported outcomes, in particular quality of 

life measures, to improve or support clinical decision mak-
ing. However, our study is not without limitations. One limi-
tation is that some correlations between the clinical anchors 
used in our study and EORTC QLQ-C30 GHS scores were 
not that strong, with the possible result that some anchors 
did not perform well in defining the MCID and were thus 
excluded from interpretation. Nonetheless, excluding them 
based on the fact that the values should be at least equal to 
0.2 SD is generally a well-accepted approach [28, 29, 39]. 

Table 3   Mean (SD) of GHS scores in the three anchor-defined categories (improvement; stable; deterioration) and the difference in mean change 
scores between adjacent categories when anchored to ECOG PS, GDS15 and VAS Fatigue in each treatment group

a Number of observations included those observations that were considered eligible to determine “minimal” clinical change out of the total num-
ber of observations who reported both on GHS and clinical anchor at both time points
b Improvement was defined for ECOG PS (improved by one category), GDS15 (decreased by 2 points) and VAS Fatigue (decreased by 2 points)
c Stable was defined for ECOG PS (stayed the same), GDS15 (increased or decreased by maximum 1 point) and VAS Fatigue (increased or 
decreased by maximum 1 point)
d Deterioration was defined for ECOG PS (worsened by one category), GDS15 (increased by 2 points) and VAS Fatigue (increased by 2 points)

Type of treatment Anchor Number of 
observationsa

Mean (SD) of GHS scores in the three anchor-
defined categories as defined by their cut-off points

Difference in mean change 
scores between adjacent 
categories

Improvementb Stablec Deteriorationd Improvement Deterioration

Surgery ECOG PS N = 607/705 N = 112
13.24 (29.79)

N = 343
8.33 (24.04)

N = 152
− 2.24 (23.39)

4.91 10.57

GDS15 N = 326/567 N = 42
13.09 (25.97)

N = 226
8.24 (26.20)

N = 58
7.02 (23.88)

4.85 1.22

VAS Fatigue N = 422/731 N = 48
10.42 (27.96)

N = 299
7.68 (25.91)

N = 75
− 1.11 (24.12)

2.74 8.79

Chemotherapy ECOG PS N = 543/660 N = 78
10.79 (26.82)

N = 305
3.71 (23.41)

N = 160
− 2.81 (24.35)

7.08 6.52

GDS15 N = 351/573 N = 42
8.34 (20.49)

N = 251
4.15 (24.51)

N = 58
0.42 (26.82)

4.19 3.73

VAS Fatigue N = 378/676 N = 51
9.14 (18.05)

N = 277
4.85 (23.06)

N = 50
0.17 (23.30)

4.29 4.68

Fig. 2   The anchor-based MCID estimates adjacent to the distribution-based estimates using SEM, 0.5 SD, 0.3 SD and 0.2 SD in each treatment 
group
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Table 4   Logistic regression 
models to assess the association 
between HRQOL deterioration 
and baseline socio-
demographic, clinical and GA 
patient characteristics

Surgery
174/741 (23.48%)

Chemotherapy
252/683 (36.90%)

OR (CI) p-value OR (CI) p-value

Age 1.02 (0.99; 1.05) 0.310 0.99 (0.96; 1.02) 0.723
Gender
 Male 1.00 1.00
 Female 0.99 (0.70; 1.40) 0.972 0.87 (0.64; 1.20) 0.421

Living situation
 Home alone 1.00 1.00
 Home with family member 1.21 (0.59; 2.48) 0.590 1.73 (0.90; 3.33) 0.098
 Home with partner 1.16 (0.79; 1.68) 0.450 0.99 (0.70; 1.40) 0.945
 Institution 1.23 (0.53; 2.90) 0.628 0.24 (0.03; 2.05) 0.196
 Service flat 1.09 (0.47; 2.53) 0.837 1.73 (0.24; 12.55) 0.586
 Other 0.39 (0.05; 3.18) 0.382 0.34 (0.04; 3.02) 0.338

Professional home care
 No 1.00 1.00
 Yes 1.29 (0.91; 1.83) 0.142 0.97 (0.72; 1.33) 0.884
 Diagnosis 1.00
 Carcinoma 0.91 (0.48; 1.73) 1.00
 Hematologic 1.00 0.785 0.98 (0.71; 1.34) 0.900

Tumour carcinoma
 Breast 1.00 1.00
 Central nervous system 7.74 (0.76; 78.21) 0.083 – –
 Unknown primary cancer – – 1.92 (0.51; 7.26) 0.337
 Digestive system 0.68 (0.39; 1.16) 0.156 1.24 (0.72; 2.17) 0.433
 Genitourinary sites 0.68 (0.45; 1.59) 0.614 0.83 (0.43; 1.62) 0.589
 Gynaecologic sites 0.79 (0.38; 1.65) 0.539 1.37 (0.67; 2.77) 0.380
 Head and neck 0.92 (0.29; 2.84) 0.888 1.44 (0.44; 4.61) 0.539
 Musculoskeletal sites – – 1.44 (0.23; 3.04) 0.650
 Skin 1.58 (0.58; 4.31) 0.363 0.85 (0.24; 3.05) 0.807
 Thorax 1.08 (0.42; 2.81) 0.682 1.05 (0.55; 1.98) 0.880

Staging
 I 1.00 1.00
 II 1.16 (0.73; 1.85) 0.526 1.74 (0.39; 7.68) 0.461
 III 1.21 (0.73; 2.01) 0.454 2.96 (0.77; 11.30) 0.112
 IV 1.34 (0.72; 2.51) 0.358 1.99 (0.54; 7.25) 0.295

Time of inclusion
 Newly diagnosed 1.00 1.00
 Progressed/relapsed 1.16 (0.89; 1.51) 0.267 0.97 (0.71; 1.34) 0.900

ECOG PS
 0–1 (good) 1.00 1.00
 2–4 (bad) 0.84 (0.59; 1.19) 0.343 0.77 (0.56; 1.07) 0.129

MMSE
 ≥ 24 (good) 1.00 1.00
 < 24 (bad) 0.85 (0.53; 1.35) 0.490 1.19 (0.74; 1.90) 0.471

iADLa

 8 (high function) 1.00 1.00
 0–7 (low function) 1.13 (0.75; 1.70) 0.565 0.88 (0.62; 1.27) 0.518

ADL
 < 7 (high function) 1.00 1.00
 ≥ 7 (low function) 1.13 (0.80; 1.59) 0.462 1.15 (0.84; 1.57) 0.379
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Another limitation in our study is that we did not account for 
a possible response shift (RS) [40]. A RS may occur when a 
patient adjusts to a changed health status. This altered mean-
ing of HRQOL over time poses a challenge to clinicians in 
terms of how they interpret changes in HRQOL. Changes 
can be captured with retrospective pre-test (then-test) design 
whereby patients are asked at T1 to provide a new score for 
T0 or with more complex models [41–43]. Ousmen et al. 
[44] found in their study of primary breast cancer patients a 
moderate, but not significant, effect (0.25) of RS in case of 
deterioration and a small, but not significant, effect (0.08) of 
RS in case of improvement for the EORTC QLQ-C30 GHS 
scale. The authors also acknowledge the potential bias intro-
duced by differential item functioning, whereby socio-demo-
graphic, cultural and other differences in the study popula-
tion may impact the performance on the EORTC QLQ-C30 
scale. Different MCID therefore might have been reported 
within subgroups. Unfortunately, our sample size was below 
the recommend size [45] to carry out this research, but fur-
ther research on this topic and how it impacts MCID esti-
mates is encouraged.

Our study had a significant amount of people with miss-
ing HRQOL information at follow-up. Those patients with 
no follow-up had statistically a lower performance level 
(ECOG PS) in combination with worse pain and malnutri-
tion (surgery group) or worse fatigue (chemotherapy) than 
those patients who reported at follow-up. This might indicate 

that our results regarding HRQOL deterioration are mainly 
driven by older patients with a good functioning level com-
bined with low symptom burden at baseline. Finally, our 
findings are derived from an observational study, where 
patients were allocated to the chemotherapy or surgery group 
based on clinical decisions and where treatment schedules 
were different. This selection bias hampers any comparison 
between the two groups regarding the prognostic value of 
patient baseline characteristics and HRQOL deterioration 
and might explain GHS differences over time between the 
two treatment groups.

With respect to this study’s strengths, our findings are 
based on the largest sample in literature at present for deter-
mining MCID. Moreover, our dataset is unique as it incorpo-
rates an older population with cancer, with a fair proportion 
of low ECOG PS scores, which is commonly excluded from 
these kind of studies. This makes our results more general-
izable to the global cancer population compared to MCID 
derived from clinical trials with predominantly higher scor-
ing and younger patients and therefore adds new insights to 
the existing literature on MCID. To date, the availability of 
one single, universal MCID is still hampered by the variation 
in MCID estimates, and MCID should therefore be applied 
carefully taking the population characteristics under study 
into consideration. The development of an evidence-based 
protocol as proposed by Musoro et al. [46] will facilitate the 
further use of MCID within specific cancer disease sites.

Table 4   (continued) Surgery
174/741 (23.48%)

Chemotherapy
252/683 (36.90%)

OR (CI) p-value OR (CI) p-value

MNA-SF
 ≥ 12 (good nutrition) 1.00 1.00
 < 12 (poor nutrition) 0.67 (0.46; 0.98) 0.040 1.08 (0.72; 1.62) 0.705

GDS15
 ≤ 4 (no risk for depression) 1.00 1.00
 > 4 (risk for depression) 0.91 (0.62; 1.35) 0.666 1.03 (0.75; 1.43) 0.829

VAS Pain
 0 (no pain) 1.00 1.00
 > 0 (pain) 0.63 (0.44; 0.89) 0.010 0.92 (0.77; 1.26) 0.625

VAS Fatigue
 0 (no fatigue) 1.00 1.00
 > 0 (fatigue) 0.93 (0.64; 1.35) 0.721 0.62 (0.41; 0.92) 0.018

MCID for deterioration was set at 9 for the surgery group and 5 for the chemotherapy group using VAS 
Fatigue as clinical anchor
OR odds ratio, CI confidence interval, ECOG-PS Eastern Cooperative Oncology Group-Performance Sta-
tus, MMSE Mini Mental State Examination, IADL Instrumental Activities of Daily Living, ADL Activities 
of Daily Living, MNA-SF Mini Nutritional Assessment-Screening Form, GDS Geriatric Depression Scale, 
VAS Visual Analogue Score
Italic values present statistical significant association
a Score 5 for males and score 8 for females
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Our results should encourage clinicians to use these 
MCID to assess possible changes in patient management 
while patients are undergoing treatment or to aid in treat-
ment decisions based on an initial screening of the patient 
before treatment starts. In addition, clinical researchers 
can use these MCID to determine the sample size when 
HRQOL, as measured by the EORTC GHS scale in par-
ticular, is considered to be an endpoint in a clinical study; 
clearly, the smaller the MCID, the bigger the sample size 
needed to detect these clinical changes.

Acknowledgements  The authors would like to thank all the patients 
who participated in this study, as well as the trained health care workers 
and treating physicians in the participating centres.

Funding  The work was supported by the Cancer Plan, a grant provided 
by the Federal Public Service of Health, Food Chain Safety and Envi-
ronment, Belgium (Cancer Plan 2012–2015; Grant No: PC_24_A-025). 
HW is recipient of a grant from the ‘Fonds voor Wetenschappelijk 
Onderzoek Vlaanderen’ (1802211N).

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict of 
interest.

Ethical approval  The study was approved by the Ethical Committee of 
the participating hospitals.

Informed consent  Informed consent was obtained from all individual 
participants in the study.

References

	 1.	 Zikos, E., Coens, C., Quinten, C., Ediebah, D. E., Martinelli, F., 
Ghislain, I., et al. (2016). The added value of analyzing pooled 
health-related quality of life data: A review of the EORTC 
PROBE initiative. Journal of the National Cancer Institute, 
108(5), djv391.

	 2.	 King, M. T. (2011). A point of minimal important difference 
(MID): A critique of terminology and methods. Expert Review of 
Pharmacoeconomics & Outcomes Research, 11(2), 171.

	 3.	 Kane, R. C. (2008). The clinical significance of statistical signifi-
cance. The Oncologist, 13(11), 1129–1133.

	 4.	 Revicki, D., Hays, R. D., Cella, D., & Sloan, J. (2008). Recom-
mended methods for determining responsiveness and minimally 
important differences for patient-reported outcomes. Journal of 
Clinical Epidemiology, 61(2), 102–109.

	 5.	 Terwee, C. B., Roorda, L. D., Dekker, J., Bierma-Zeinstra, S. M., 
Peat, G., Jordan, K. P., et al. (2010). Mind the MIC: Large varia-
tion among populations and methods. Journal of Clinical Epide-
miology, 63(5), 524–534.

	 6.	 Wright, A., Hannon, J., Hegedus, E. J., & Kavchak, A. E. (2012). 
Clinimetrics corner: A closer look at the minimal clinically impor-
tant difference (MCID). Journal of Manual & Manipulative Ther-
apy, 20(3), 160–166.

	 7.	 Bedard, G., Zeng, L., Zhnag, L., Lauzon, N., Holden, L., Tsao, 
M., et al. (2014). Minimal important differences in the EORTC 
QLQ-C30 in patients with advanced cancer. Asia-Pacific Journal 
of Clinical Oncology, 10(2), 109–117.

	 8.	 Boyce, M. B., Browne, J. P., & Greenhalgh, J. (2014). The expe-
riences of professionals with using information from patient-
reported outcome measures to improve the quality of healthcare: 
A systematic review of qualitative research. BMJ Quality Safety, 
23(6), 508–518.

	 9.	 Fiteni, F., Anota, A., Westeel, V., & Bonnetain, F. (2016). Meth-
odology of health-related quality of life analysis in phase III 
advanced non-small-cell lung cancer clinical trials: A critical 
review. BMC Cancer, 16, 122. https​://doi.org/10.1186/s1288​
5-016-2152-1.

	10.	 Osoba, D., Rodrigues, G., Myles, J., Zee, B., & Pater, J. (1998). 
Interpreting the significance of changes in health related quality 
of life scores. Journal of Clinical Oncology, 16(1), 139–144.

	11.	 King, M. T. (1996). The interpretation of scores form the 
EORTC quality of life questionnaire QLQ-C30. Quality of Life 
Research, 5(6), 555–567.

	12.	 Bedard, G., Zeng, L., Lam, H., Cella, D., Zhang, L., Lauzon, 
N., et al. (2012). Meaningful change in oncology quality-of-life 
instruments: A systematic literature review. Expert Review of 
Pharmacoeconomics & Outcomes Research, 12(4), 475–483.

	13.	 American Cancer Society. Treatments and side effects. 
Retrieved October 4, 2018, from http://www.cance​r.org/treat​
ment/treat​ments​andsi​deeff​ects/index​.

	14.	 Coens, C., van der Graaf, W. T. A., Blay, J. Y., Chawla, S. P., 
Judson, I., Sanfilippo, R., et al. (2015). Health-related quality-
of-life results from PALETTE: A randomized, double-blind, 
phase 3 trial of pazopanib versus placebo in patients with soft 
tissue sarcoma whose disease has progressed during or after 
prior chemotherapy-a European Organization for research and 
treatment of cancer soft tissue and bone sarcoma group global 
network study (EORTC 62072). Cancer, 121(17), 2933–2941.

	15.	 Quidde, J., Hegewisch Becker, S., Graven, U., Lerchenmueller, 
C., Killing, B., Depenbusch, R., et al. (2016). Quality of life 
in patients with metastatic colorectal cancer receiving mainte-
nance therapy after first-line inductive treatment: A quality of 
life sub-analysis of the AIO KRK 0207 phase III trial. Annals 
of Oncology. https​://doi.org/10.1093/annon​c/mdw37​0.105.

	16.	 NIH. U.S.National Library of Medicine. Retrieved October, 4, 
2018, from https​://clini​caltr​ials.gov/ct2/show/NCT02​39517​2.

	17.	 Wildiers, H., Heeren, P., Puts, M., Topinkova, E., Janssen-Hei-
jnen, M., Extermann, M., et al. (2014). International society of 
geriatric oncology consensus on geriatric assessment in older 
patients with cancer. Journal of Clinical Oncology, 32(24), 
2595–2603.

	18.	 Quinten, C., Kenis, C., Hamaker, M., Coolbrandt, A., Brouwers, 
B., Dal Lago, L., et al. (2018). The effect of adjuvant chemo-
therapy on symptom burden and quality of life over time; a pre-
liminary prospective observational study using individual data of 
patients aged ≥ 70 with early stage invasive breast cancer. Journal 
of Geriatric Oncology, 9(2), 152–162.

	19.	 Wedding, U., Röhrig, B., Klippstein, A., Brix, C., Pientka, L., & 
Höffken, K. (2007). Co-morbidity and functional deficits indepen-
dently contribute to quality of life before chemotherapy in elderly 
cancer patients. Support Care Cancer, 15, 1097–1104.

	20.	 Ediebah, D., Quinten, C., Coens, C., Ringash, J., Dancey, J., 
Zikos, E., et al. (2018). Quality of life as prognostic indicator 
of survival: A pooled analysis of individual patient data from 
Canadian Cancer Trials Group clinical trials. Cancer, 124(16), 
3409–3416.

	21.	 Folstein, M. F., Foldestein, S. E., & McHugh, P. R. (1975). “Mini-
mental state”. A practical method for grading the cognitive state of 
patients for the clinician. Journal of Psychiatric Research, 12(3), 
189–198.

	22.	 Katz, S. (1983). Assessing self-maintenance: Activities of daily 
living, mobility, and instrumental activities of daily living. Jour-
nal of the American Geriatrics Society, 31(12), 721–727.

https://doi.org/10.1186/s12885-016-2152-1
https://doi.org/10.1186/s12885-016-2152-1
http://www.cancer.org/treatment/treatmentsandsideeffects/index
http://www.cancer.org/treatment/treatmentsandsideeffects/index
https://doi.org/10.1093/annonc/mdw370.105
https://clinicaltrials.gov/ct2/show/NCT02395172


Quality of Life Research	

1 3

	23.	 Lawton, M. P., & Brody, E. M. (1969). Assessment of older peo-
ple: Self-maintaining and instrumental activities of daily living. 
Gerontologist, 9(3), 179–186.

	24.	 Vellas, B., Guigoz, Y., Garry, P. J., Nourhashemi, F., Bennahum, 
D., Lauque, S., et al. (1999). The mini nutritional assessment 
(MNA-SF) and its use in grading the nutritional state of elderly 
patients. Nutrition, 15(2), 116–122.

	25.	 Sheikh, J. I., & Yesavage, J. A. (1986). Geriatric Depression Scale 
(GDS): Recent evidence and development of a shorter version. 
Clinical Gerontologist, 5(1/2), 165–173.

	26.	 Jensen, M. P., Chen, C., & Brugger, A. M. (2003). Interpretation 
of visual analogue scale rating and change scores: A reanalysis 
of two clinical trials of postoperative pain. The Journal of Pain, 
4(7), 407–411.

	27.	 Drasgow, F. (2006). Polychoric and polyserical correlations. Ency-
clopedia of Statistical Sciences. https​://doi.org/10.1002/04716​
67196​.ess20​14.pub2.

	28.	 Samsa, S., Edelman, D., Rothman, M. L., Williams, G. R., Lip-
scomb, J., & Matchar, D. (1999). Determining clinically important 
differences in health status measures: A general approach with 
illustration to the Health Utilities Index Mark II. Pharmacoeco-
nomics, 15(2), 141–155.

	29.	 Eton, D., Cella, D., Yost, K. J., Yount, S. E., Peterman, A. H., 
Neuberg, D. S., et al. (2004). A combination of distribution- and 
anchor-based approaches determined minimally important differ-
ences (MIDs) for four endpoint in a breast cancer scale. Journal 
of Clinical Epidemiology, 57(9), 898–910.

	30.	 Norman, G. R., Sloan, J. A., & Wyrwich, K. W. (2003). Interpreta-
tion of changes in health-related quality of life: The remarkable 
universality of half a standard deviation. Medical Care, 41(5), 
582–592.

	31.	 Hjermstad, M. J., Fossa, S. D., Bjordal, K., & Kaasa, S. (1995). 
Test/retest study of the European Organization for research and 
treatment of cancer core quality of life questionnaire. Journal of 
Clinical Oncology, 13(5), 1249–1254.

	32.	 Cella, D., Eton, D. T., Lai, J., Peterman, A. H., & Merkel, D. 
E. (2002). Combining anchor and distribution-based methods to 
derive minimal clinically important differences on the Function 
Assessement of Cancer Therapy (FACT) Anemia and Fatigue 
Scales. Journal of Pain and Symptom Management, 24(6), 
547–561.

	33.	 Szumilas, M. (2010). Explaining odds ratios. Journal of the 
Canadian Academy of Child and Adolescent Psychiatry, 19(3), 
227–229.

	34.	 Tashjian, R. Z., Deloach, J., Porucznik, C. A., & Powell, A. P. 
(2009). Minimal clinically important differences (MCID) and 
patient acceptable symptomatic state (PASS) for visual analog 
scale (VAS) measuring pain in patients treated for rotator cuff 
disease. Journal of Shoulder and Elbow Surgery, 18(6), 927–932.

	35.	 Vinkers, D. J., Gussekloo, J., Stek, M. L., Westendorp, R. G., & 
Van Der Mast, R. C. (2004). The 15-item Geriatric Depression 
Scale (GDS-15) detects changes in depressive symptoms after a 
major negative life event. The Leiden 85-plus study. International 
Journal of Geriatric Psychiatry, 19(1), 80–84.

	36.	 Cocks, K., King, M. T., Velikova, G., de Castro Jr. G., Martyn St-
James, M., Fayers, P. M., Brown, J. M. (2012). Evidence-based 

guidelines for interpreting change scores for the European Organi-
sation for the Research and Treatment of Cancer Quality of Life 
Questionnaire Core 30. European Journal of Cancer, 48(11), 
1713–1721.

	37.	 Nordin, A., Taft, C., & Lundgren-Nilsson, D. A. (2016). Minimal 
important differences for fatigue patient reported outcome meas-
ures—A systematic review. BMC Medical Research Methodology, 
16, 62. https​://doi.org/10.1186/s1287​4-016-0167-6.

	38.	 Ringash, J., O’Sullivan, B., & Bezjak, A. (2007). Interpreting 
clinically significant changes in patient-reported outcomes. Can-
cer, 110(1), 196–202.

	39.	 Cohen, J. (1998). Statistical power analysis for the behavioural 
sciences. New York: Academic New York.

	40.	 Howard, G. S., Ralph, K. M., Gulanick, N. A., Maxwell, S. E., 
Nance, D. W., & Gerber, S. K. (1979). Internal invalidity in pre-
test-posttest self-report evaluations and a re-evaluation of retro-
spective pretests. Applied Psychological Measurement, 3(1), 1–23.

	41.	 Oort, F. H., Visser, M. R. M., & Spranger, M. A. G. (2005). An 
application of structural equation modelling to detect response 
shifts and true change in quality of life data from cancer patients 
undergoing invasive surgery. Quality of Life Research, 14(3), 
599–609.

	42.	 Anota, A., Bascoul-Mollevi, C., Conroy, T., Guillemin, F., 
Velten, M., Jolly, D., et al. (2014) Item response theory and fac-
tor analysis as a mean to characterize occurrence of response 
shift in a longitudinal quality of life study in breast cancer 
patients. Health and Quality of Life Outcomes, 12, 32. https​://
doi.org/10.1186/1477-7525-12-32.

	43.	 Verdam, M. G. E., Oort, F. J., & Sprangers, M. A. G. (2017). 
Structural equation modelling – based effect-size indices were 
used to evaluate and interpret the impact of response shift effects. 
Journal of Clinical Epidemiology, 85, 37–44.

	44.	 Ousmen, A., Conroy, T., Guillemin, F., Velten, M., Jolly, D., Mer-
cier, M., et al. (2016). Impact of the occurrence of a response 
shift on the determination of the minimal important difference 
in a health-related quality of life score over time. Health and 
Quality of Life Outcomes, 15, 167. https​://doi.org/10.1186/s1295​
5-016-0569-5.

	45.	 Scott, N. W., Fayers, P. M., Aaronson, N. K., Bottomley, A., de 
Graeff, A., Groenveld, M., et al. (2010) Differential item func-
tioning (DIF) analyses of health-related quality of life instrument 
using logistic regression. Health and Quality of Life Outcomes, 
8, 81. https​://doi.org/10.1186/1477-7525-8-81.

	46.	 Musoro, Z. J., Hamel, J. F., Ediebah, D. E., Cocks, K., King, 
M. T., Groenveld, M., et al. (2018). Establishing anchor-based 
minimally import differences (MID) with the EORTC quality-of-
life measures: A meta-analysis protocol. British Medical Journal 
Open, 8, e019117. https​://doi.org/10.1136/bmjop​en-2017-01911​
7.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1002/0471667196.ess2014.pub2
https://doi.org/10.1002/0471667196.ess2014.pub2
https://doi.org/10.1186/s12874-016-0167-6
https://doi.org/10.1186/1477-7525-12-32
https://doi.org/10.1186/1477-7525-12-32
https://doi.org/10.1186/s12955-016-0569-5
https://doi.org/10.1186/s12955-016-0569-5
https://doi.org/10.1186/1477-7525-8-81
https://doi.org/10.1136/bmjopen-2017-019117
https://doi.org/10.1136/bmjopen-2017-019117


	 Quality of Life Research

1 3

Affiliations

C. Quinten1,29   · C. Kenis2,3 · L. Decoster4 · P. R. Debruyne5 · I. De Groof6 · C. Focan7 · F. Cornelis8 · V. Verschaeve9 · 
C. Bachmann10 · D. Bron11 · S. Luce12 · G. Debugne13 · H. Van den Bulck14 · J. C. Goeminne15 · A. Baitar16 · 
K. Geboers17 · B. Petit18 · C. Langenaeken19 · R. Van Rijswijk20 · P. Specenier21 · G. Jerusalem22 · J. P. Praet23 · 
K. Vandenborre24 · M. Lycke5 · J. Flamaing2,25 · K. Milisen3,26 · J. P. Lobelle27 · H. Wildiers2,28

1	 Laboratory of Experimental Oncology (LEO), Department 
of Oncology, KU Leuven, Leuven, Belgium

2	 Department of General Medical Oncology, University 
Hospitals Leuven, Leuven, Belgium

3	 Department of Geriatric Medicine, University Hospitals 
Leuven, Leuven, Belgium

4	 Department of Medical Oncology, Oncologisch Centrum, 
Universitair Ziekenhuis Brussel, Vrije Universiteit Brussel, 
Brussels, Belgium

5	 Cancer Centre, General Hospital Groeninge, Kortrijk, 
Belgium & Positive Ageing Research Institute (PARI), 
Anglia Ruskin University, Chelmsford, UK

6	 Department of Geriatric Medicine, Iridium Cancer Network 
Antwerp, St. Augustinus, Wilrijk, Belgium

7	 Department of Oncology, Clinique Saint-Joseph, CHC-Liège 
Hospital Group, Liege, Belgium

8	 Department of Medical Oncology, Cliniques Universitaires 
Saint-Luc, UCL, Brussels, Belgium

9	 Department of Medical Oncology, GHDC Grand Hôpital de 
Charleroi, Charleroi, Belgium

10	 Department of Geriatric Medicine, AZ Sint-Lucas, Ghent, 
Belgium

11	 Department of Hematology, ULB Institut Jules Bordet, 
Brussels, Belgium

12	 Department Medical Oncology, University Hospital Erasme, 
Université Libre de Bruxelles (ULB), Brussels, Belgium

13	 Department of Geriatric Medicine, Centre Hospitalier de 
Mouscron, Mouscron, Belgium

14	 Department of Medical Oncology, Imelda Hospital, 
Bonheiden, Belgium

15	 Department of Medical Oncology, CHU-UCL-Namur, site 
Sainte‑Elisabeth, Namur, Belgium

16	 Department of Medical Oncology, ZNA Middelheim, 
Antwerp, Belgium

17	 Centre for Oncology and Hematology, AZ Turnhout, 
Turnhout, Belgium

18	 Department of Medical Oncology, Centre Hospitalier 
Jolimon, La Louvière, Belgium

19	 Department of Medical Oncology, Iridium Cancer Network 
Antwerp, AZ Klina, Brasschaat, Belgium

20	 Department of Medical Oncology, ZNA Stuivenberg, 
Antwerp, Belgium

21	 Department of Medical Oncology, University Hospital 
Antwerp, Antwerp, Belgium

22	 Department of Medical Oncology, Centre Hospitalier 
Universitaire Sart Tilman and Liege University, Liege, 
Belgium

23	 Department of Geriatric Medicine, CHU St‑Pierre, Free 
Universities Brussels, Brussels, Belgium

24	 Department of Medical Oncology, AZ Vesalius, Tongeren, 
Belgium

25	 Department of Chronic Diseases, Metabolism and Ageing – 
CHROMETA, KU Leuven, Leuven, Belgium

26	 Department of Public Health and Primary Care, Academic 
Centre for Nursing and Midwifery, KU Leuven, Leuven, 
Belgium

27	 Beernem, Belgium
28	 Department of Oncology, KU Leuven, Leuven, Belgium
29	 Department of General Medical Oncology and Geriatric 

Medicine, University Hospitals Leuven, Herestraat 49, 
3000 Leuven, Belgium

http://orcid.org/0000-0003-2691-2326

	Determining clinically important differences in health-related quality of life in older patients with cancer undergoing chemotherapy or surgery
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Patients and methods
	Data
	The EORTC QLQ-C30 Global Health Status scale
	Geriatric assessment as clinical anchor
	Statistical analysis

	Results
	Patient population
	Patient characteristics
	Correlation between possible anchors and HRQOL
	Calculation of MCID
	Responder analysis

	Discussion
	Acknowledgements 
	References


