
Available online at www.sciencedirect.com 

journal homepage: www.ejcancer.com 

Original Research  

Minimally important differences for interpreting EORTC 
QLQ-C30 change scores over time: A synthesis across 21 
clinical trials involving nine different cancer types 

Jammbe Z. Musoro a,⁎, Corneel Coens a, Mirjam A.G. Sprangers b,c,  
Yvonne Brandberg d, Mogens Groenvold e, Hans-Henning Flechtner f,  
Kim Cocks g, Galina Velikova h,v, Linda Dirven i,j, Elfriede Greimel k,  
Susanne Singer l,m, Katarzyna Pogoda n, Eva M. Gamper o,  
Samantha C. Sodergren p, Alexander Eggermont q,r, Michael Koller s,  
Jaap C. Reijneveld t, Martin J.B. Taphoorn i,j, Madeleine T. King u,  
Andrew Bottomley a, on behalf of the EORTC Melanoma, Breast, Head 
and Neck, Genito-urinary, Gynecological, Gastro-intestinal, Brain, Lung 
and Quality of Life Groups 

a European Organisation for Research and Treatment of Cancer (EORTC), Brussels, Belgium 
b Amsterdam UMC Location University of Amsterdam, Medical Psychology, Amsterdam, The Netherlands 
c Cancer Center Amsterdam, Cancer Treatment and Quality of Life, Amsterdam, The Netherlands 
d Department of Oncology-Pathology, Karolinska Institutet, Stockholm, Sweden 
e Department of Public Health, University of Copenhagen, and Bispebjerg Hospital, Copenhagen, Denmark 
f Clinic for Child and Adolescent Psychiatry and Psychotherapy, University of Magdeburg, Magdeburg, Germany 
g Adelphi Values, Bollington, Cheshire, UK 
h Leeds Institute of Medical Research at St James's, University of Leeds, St James's University Hospital, Leeds, UK 
i Department of Neurology, Leiden University Medical Center, Leiden, The Netherlands 
j Department of Neurology, Haaglanden Medical Center, The Hague, The Netherlands 
k Medical University Graz, Graz, Austria 
l Institute of Medical Biostatistics, Epidemiology and Informatics, Division of Epidemiology and Health Services Research, 
University Medical Centre Mainz, Germany 
m University Cancer Centre Mainz, Germany 
n Departmenf of Breast Cancer and Reconstructive Surgery, Maria Sklodowska-Curie National Research Institute of 
Oncology, Warsaw, Poland 
o Innsbruck Institute of Patient-centered Outcome Research (IIPCOR), Innsbruck, Austria 
p School of Health Sciences, University of Southampton, Southampton, UK 
q Princess Máxima Center, Utrecht and University Medical Center Utrecht, The Netherlands 
r Comprehensive Cancer Center Munich, Technical University Munich & Ludwig Maximiliaan University, Munich, 
Germany 
s Center for Clinical Studies, University Hospital Regensburg, Regensburg, Germany 

European Journal of Cancer 188 (2023) 171–182 

https://doi.org/10.1016/j.ejca.2023.04.027 
0959-8049/© 2023 European Organisation for the Research and Treatment of Cancer (EORTC). Published by Elsevier Ltd. This is an open access 
article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).  

]]]] 
]]]]]] 

⁎ Corresponding author: Quality of Life Department, European Organization for Research and Treatment of Cancer, 83/11 Avenue E. Mounier, 
1200 Brussels, Belgium. 

E-mail address: jammbe.musoro@eortc.org (J.Z. Musoro). 

http://www.sciencedirect.com/science/journal/09598049
www.ejcancer.com
https://doi.org/10.1016/j.ejca.2023.04.027
https://doi.org/10.1016/j.ejca.2023.04.027
https://doi.org/10.1016/j.ejca.2023.04.027
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejca.2023.04.027&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejca.2023.04.027&domain=pdf
mailto:jammbe.musoro@eortc.org


t Amsterdam University Medical Centers, location VU University Medical Center, Department of Neurology Brain Tumor 
Center, Amsterdam, The Netherlands 
u University of Sydney, Faculty of Science, School of Psychology, Sydney, NSW, Australia 
v Leeds Cancer Centre, Leeds Teaching Hospitals NHS Trust, St James's University Hospital, Leeds, UK   

Received 15 February 2023; Received in revised form 27 April 2023; Accepted 27 April 2023 
Available online 7 May 2023  

KEYWORDS 
Patient-reported 
outcomes (PRO); 
Health-related quality 
of life (HRQoL); 
EORTC QLQ-C30; 
Minimally important 
difference (MID); 
Group-level change; 
Cancer  

Abstract Introduction: Early guidelines for minimally important differences (MIDs) for the 
EORTC QLQ-C30 proposed ≥10 points change as clinically meaningful for all scales. 
Increasing evidence that MIDs can vary by scale, direction of change, cancer type and esti-
mation method has raised doubt about a single global standard. This paper identifies MID 
patterns for interpreting group-level change in EORTC QLQ-C30 scores across nine cancer 
types. 
Methods: Data were obtained from 21 published EORTC Phase III trials that enroled 13,015 
patients across nine cancer types (brain, colorectal, advanced breast, head/neck, lung, me-
sothelioma, melanoma, ovarian, and prostate). Anchor-based MIDs for within-group change 
and between-group differences in change over time were obtained via mean change method 
and linear regression, respectively. Separate MIDs were estimated for improvements and 
deteriorations. Distribution-based estimates were derived and compared with anchor- 
based MIDs. 
Results: Anchor-based MIDs mostly ranged from 5 to 10 points. Differences in MIDs for 
improvement vs deterioration, for both within-group and between-group, were mostly within 
a 2-points range. Larger differences between within-group and between-group MIDs were 
observed for several scales in ovarian, lung and head/neck cancer. Most anchor-based MIDs 
ranged between 0.3 SD and 0.5 SD distribution-based estimates. 
Conclusions: Our results reinforce recent claims that no single MID can be applied to all 
EORTC QLQ-C30 scales and disease settings. MIDs varied by scale, improvement/dete-
rioration, within/between comparisons and by cancer type. Researchers applying commonly 
used rules of thumb must be aware of the risk of dismissing changes that are clinically 
meaningful or underpowering analyses when smaller MIDs apply. 
© 2023 European Organisation for the Research and Treatment of Cancer (EORTC). 
Published by Elsevier Ltd. This is an open access article under the CC BY-NC license (http:// 
creativecommons.org/licenses/by-nc/4.0/).    

1. Introduction 

The past years have witnessed a growth in the use of 
patient-reported outcomes (PROs) in cancer clinical trials 
to support informed claims about treatment risks, bene-
fits, safety, and tolerability [1,2]. This growth coincides 
with increasing efforts to enforce various standards to 
improve, among others, the collection, reporting, analysis 
and interpretation of PRO data in cancer clinical trials  
[3–5]. When interpreting PRO results, it is crucial to 
understand the degree of change in PRO scores that a 
patient perceives as clinically relevant. 

The notion of minimally important difference (MID) 
is one of several frameworks that help attach clinically 
meaningful interpretations to PRO data. MID is defined 
as ‘smallest difference in score in the domain of interest 
that patients perceive as important, either beneficial or 
harmful, and which would lead the clinician to consider 
a change in the patient’s management’ [6]. This paper 
examines MID guidelines for interpreting PRO results 

based on the European Organisation for Research and 
Treatment of Cancer Quality of Life Questionnaire 
Core 30 (EORTC QLQ-C30) when comparing groups of 
patients in cancer clinical trials. 

The EORTC QLQ-C30 is one of the most widely used 
PRO measures for assessing patients’ health-related 
quality of life (HRQoL) in cancer research [7]. Early MID 
guidelines suggested differences of ≥10 points as clinically 
relevant for all EORTC QLC-C30 scales [8,9]. However, 
increasing evidence that clinically meaningful thresholds 
can differ by scale, direction of change, anchor, cancer 
type, as well as estimation method, has raised doubt 
about the generalisability of this single global standard  
[10,11]. A way forward is to adopt guidelines that ad-
vocate a more nuanced, yet practical, strategy to clinical 
relevance beyond a single threshold [10]. In this light, the 
EORTC Quality of Life Group funded the MID project 
to gather empirical evidence on MID patterns across 
EORTC QLQ-C30 scales and across different cancer 
types, using data from published cancer clinical trials [12]. 
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The main goal of this paper is to present an overview 
of estimated MID values for interpreting group-level 
change of EORTC QLQ-C30 scores over time that were 
derived across nine cancer types (brain, colorectal, ad-
vanced breast, head/neck, lung, mesothelioma, mela-
noma, ovarian, and prostate) [13–15, 17–20]. 
Specifically, MID patterns will be identified by scales, 
direction of change and intended application (for within 
vs between group comparison) per cancer type. A sec-
ondary goal is to compare our MID estimates to pre-
viously published MID guidelines for EORTC QLQ- 
C30 change scores. 

2. Materials and methods 

2.1. Data 

The study data were obtained from 21 published EORTC 
phase III trials that enroled 13,015 patients in total, 
across nine different cancer types [13–20]. This included 
three brain cancer trials (total pooled sample size, 
n = 1697), 3 colorectal cancer trials (n = 1491), 2 ad-
vanced breast cancer trials (n = 723), 2 head/neck cancer 
trials (n = 808), 1 lung cancer trial (n = 480), 1 malignant 
pleural mesothelioma trial (n = 250), 3 melanoma trials 
(n = 3595), 4 ovarian cancer trials (n = 2034), and 2 
prostate cancer trials (n = 1937). All trials collected 
HRQoL data as measured with the EORTC QLQ-C30 at 
baseline, and multiple time points during and after 
treatment. The data were pooled and analysed by cancer 
type, except for the lung cancer and mesothelioma trials 
that were combined and analysed as one because of their 
common respiratory problems, impact on patients’ ac-
tivities and other aspects of HRQoL [20]. 

2.2. EORTC QLQ-C30 

This HRQoL questionnaire is designed for any cancer 
population and comprises 30 distinct questions that are 
scored into 15 scales [21]. These include five functional 
scales (physical, role, emotional, social, and cognitive), 
eight symptom scales (pain, fatigue, nausea and vo-
miting, insomnia, appetite loss, constipation, diarrhoea, 
dyspnoea), a financial difficulties scale and a global 
health status/quality of life scale. The reliability and 
validity of this questionnaire is highly consistent across 
different language and cultural groups [21]. For con-
sistency in interpretation, we deviated from the standard 
scoring procedure by scoring all scales such that 0 re-
presents the worst possible score and 100 the best pos-
sible score. The financial difficulties scale was omitted 
from the study due to lack of suitable anchors. 

2.3. Data analysis 

MIDs were derived using two main approaches. The 
primary approach used anchor-based methods where 

thresholds for meaningful change were established by 
linking QLQ-C30 scale scores to independent outcomes 
with known clinical relevance. The secondary approach 
was the distribution-based approach which relies on the 
dispersion of QLQ-C30 scale scores [22]. Anchor-based 
MIDs were estimated using change scores of both the 
anchors and the QLQ-C30 scales computed across all 
pairwise assessment time points, and then combined 
into one dataset. That is, if a subject was measured at 
three time points t1, t2 and t3, change scores were 
computed between t1 & t2, t1 & t3 and t2 & t3. Change 
scores were only calculated if both QLQ-C30 and an-
chor data were available at a given pair of time points. 
Distribution-based estimates were calculated using 
baseline data, that is, data at the time point before or on 
the first day of treatment administration. Distribution- 
based estimates were also evaluated and compared to 
the anchor-based MIDs. Details on these methods have 
been described in our previous publications [13–20]. 
Below we provide a summary. 

2.3.1. Anchor-based approach   

i. Clinical anchor selection and definition of anchor change 
groups 
Clinical anchors, such as performance status (PS) and 
common terminology criteria for adverse events (CTCAE), 
were screened based on correlation strength with a parti-
cular EORTC QLQ-C30 scale. PS was scored between 0 (no 
symptoms of cancer) and 4 (bedbound), while the CTCAEs 
were graded between 0 (no toxicity) and 4 (life-threatening). 
Priority was given to anchors with correlations ≥|0.30| and 
where attainable, anchors with higher correlations were 
targeted [22]. The computed correlations have been pub-
lished previously by cancer type [13–20]. Identified anchors 
were further evaluated for clinical plausibility (i.e. if there is 
a clinical basis for the relationship between anchor and 
scale) by international clinical and HRQoL experts to ensure 
interpretable results. When available, multiple anchors were 
used per scale. Three anchor-change groups were formed: 
deteriorated by one anchor category, improved by one an-
chor category and no change over time. Patients with change 
scores ≥2 anchor categories were not used for MID esti-
mation since they were considered to be clearly above the 
‘minimal’ expected change. 

ii. MIDs for within-group change and between-group differ-
ences in changes over time  

• MIDs for within-group change over time: Within-group 
change was defined as the change within the same groups of 
patients assessed at two time points. The associated MID 
was estimated by the mean change in QLQ-C30 scores of 
patients who improved or deteriorated on the clinical an-
chor, respectively (mean change method) [12]. For each 
treatment arm in a trial, a mean HRQOL change score 
over time that is ≥ the within-group MID would be con-
sidered clinically meaningful.  

• MIDS for between-group differences in change over time: 
Between-group difference in change over time was defined 

J.Z. Musoro et al. / European Journal of Cancer 188 (2023) 171–182 173 



as the difference between two groups in the change within 
group assessed at two time points. The associated MID was 
estimated using linear regression models with the QLQ-C30 
change score as outcome and a binary anchor indicator of 
‘stable’ vs ‘deterioration when modelling deterioration 
(excluding observations indicating improvement) and vice 
versa. The MIDs for deterioration and improvement cor-
respond to estimated slopes of the ‘deterioration’ and 
‘improvement’ anchor covariate, respectively. In a trial, a 
difference between the mean HRQOL change score in an 
experimental treatment group compared to a control group 
that is ≥ the between-group MID would be considered 
clinically meaningful.  

• We conducted sensitivity analysis to assess whether MIDs 
varied by potential confounding factors as age, gender, and 
trial. We included each factor separately and their inter-
action with the binary anchor indicator in a regression 
model. 

When multiple MIDs (in case of multiple anchors) 
were estimated for the same EORTC QLQ-C30 scale, 
they were summarised into a single value by calculating 
a correlation-weighted average. Weights were con-
structed so that anchors having stronger correlations 
with a given scale contributed more to the single MID 
estimate [23]. 

2.3.2. Distribution-based methods 
For each cancer type, three proportions of a standard 
deviation (0.2 SD, 0.3 SD, 0.5 SD) were calculated using 
only baseline data. Additionally, the standard error of 
measurement (SEM) was also calculated as SD r(1 ) , 
using SD at baseline. The test-retest reliability estimates 
(r) for the QLQ-C30 scales were obtained from 
Hjermstad et al. [24]. Although these distribution-based 
estimates have previously been considered relevant to 
determining MIDs [22,25], there is currently no con-
sensus on which estimate best approximates the MID. 
Since 0.2 SD and 0.5 SD reflect a small and medium ef-
fect size, respectively [26], differences < 0.2 SD are likely 
to be below the MID while differences significantly above 
0.5 SD are likely to be above the MID [27]. 

In addition, within-group effect sizes (ES) were 
computed within each anchor-change group by taking 
the mean of the QLQ-C30 change scores divided by the 
SD of the change scores. Based on Cohen’s guidelines  
[26], only mean changes with ES ≥0.2 and < 0.8 were 
considered appropriate for inclusion as anchor-based 
MID estimates since ESs < 0.2 reflect clinically unim-
portant changes, while ESs ≥0.8 are beyond ‘minimally’ 
important. 

3. Results 

3.1. Patient characteristics 

A summary of patients’ demographic/clinical char-
acteristics and the distribution of EORTC QLQ-C30 

scale scores at baseline are presented by cancer type in  
Supplementary Tables 1 and 2, respectively. A more 
detailed description of patient baseline characteristics 
has previously been published by disease type [13–20]. 

3.2. Anchor-based MID estimates 

3.2.1. Clinical anchor selection 
Selection of clinical anchors depended on available data 
within the various disease-specific trial databases. 
Hence, the final list of anchors that was retained varied 
by QLQ-C30 scale and by disease type. For instance, in 
the melanoma studies, at least two anchors were found 
for each of the 14 scales, while in the prostate cancer 
studies at least one clinical anchor was identified for 
only seven of the 14 scales. As shown in Fig. 1, the re-
tained anchors across the various disease types were 
mainly PS and CTCAEs such as fatigue, nausea/vo-
miting and gastrointestinal symptoms. 

3.2.2. Patterns of anchor-based MID estimates 
MIDs for within-group change along with their 95% 
confidence intervals (obtained via the mean change 
method) are plotted in Fig. 1. Generally, MIDs varied 
by QLQ-C30 scale, anchor, direction of change (i.e. im-
provement vs deterioration) and by cancer type. Where 
available, multiple anchors per scale provided greater 
confidence in the appropriateness of the MID estimates, 
which were often close to each other. Relatively wider 
CIs for MID estimates were mainly observed for cancer 
types and/or anchor/QLQ-C30 pairs with smaller 
sample sizes. Results for prostate and head/neck cancer 
are omitted in Fig. 1 because only one anchor was 
available for most scales. Similar patterns were observed 
for the between-group MIDs from the linear regression 
approach. No indications of deviation from linearity 
were noticed during for linear regression models (results 
not shown). 

Summary of anchor-based MIDs across different 
cancer types for within-group and between-group dif-
ferences in change over time are presented in Tables 1 
and 2, respectively. Both single values and range of 
MIDs (for scales with multiple anchors) are presented. 
A weighted MID average is also presented for those 
scales where a range of MIDs was available. Fig. 2 plots 
scale-specific single value MIDs (absolute values) for 
within and between-group change and separately for 
improvement vs deterioration, per cancer type. 

In general, most MIDs were within a 5–10 points 
range. The smallest MID of 3 points was observed for 
between-group difference in social function change 
scores for patients with prostate cancer. Moreover, 
differences in MIDs for improvement vs deterioration, 
based on both within-group and between-group ana-
lyses, were within a 2-points range for most scales and 
for most cancer types. However, MIDs for improve-
ments tended to be larger than those for deterioration 
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for most scales in ovarian and colorectal cancer, for 
both within-group and between-group analyses and 
only for within-group change for melanoma patients. 
Further, in lung and head/neck cancer, MIDs for dete-
riorating scores for most scales were larger based on 
within-group change compared to between-group dif-
ference in change scores. The largest MID differences 
between improvement vs deterioration were observed 
mostly for within-group change in ovarian cancer for 5 
scales: physical functioning (9 vs −5), role functioning 
(18 vs −7), global health status (13 vs −6), fatigue (12 vs 
−5) and constipation (11 vs −6). There were no sys-
tematic differences in MID values between the func-
tioning vs symptom scales. 

3.3. Distribution-based MID estimates 

Distribution-based MID estimates for selected QLQ- 
C30 scales have been previously published by cancer 
type [13–20]. Estimates for all 14 scales considered in 
this study are collectively presented in Supplementary 
Fig. 1 (lower half) and Supplementary Tables 3a and 3b. 
In general, distribution-based MIDs ranged between 4 
and 11 points across all scales per disease type. The 
median (range) was for 0.2 SD: 5 (1–7), 0.3 SD: 7 (2–10), 
0.5 SD: 11 (3–17) and 1 SEM: 9 (4–15). 

3.4. Comparison of anchor-based and distribution-based 
MID estimates 

Overall, most anchor-based MIDs for the QLQ-C30 
scales across the different cancer types were ≥0.2 SD, 

and tended to range between 0.3 SD and 0.5 SD. In 
brain cancer, breast cancer and melanoma, most an-
chor-based MIDs were closest to 0.3 SD or 1 SEM. In 
ovarian cancer, anchor-based MIDs for improvement 
for most scales were closer to 0.5 SD, whereas those for 
deterioration tended to range from 0.2 SD to 0.3 SD. In 
prostate cancer, with the exception of the diarrhoea 
scale, anchor-based MIDs for improvement were closer 
to 0.3 SD, while those for deterioration mainly ranged 
between 0.3 SD and 0.5 SD. 

3.5. Comparison with existing MID guidelines 

Other existing MID guidelines for the QLQ-C30 include 
Osoba et al. [9] based on results from trials among pa-
tients with breast and small-cell lung cancer, Maringwa 
et al. [28,29] in lung and brain cancer, respectively, Ka-
wahara et al. [30] in advanced breast cancer, and Cocks 
et al. [10,11] and King [8] in pooled data across multiple 
cancer sites. In general, our results are consistent with the 
guidelines provided by Osoba et al. [9] in that most MIDs 
were in a 5–10 points range [9]. Furthermore, our esti-
mates were also in line with the more recent guidelines  
[10,11,28–30], showing that MID magnitudes differ for 
improvement vs deterioration (although these differences 
are relatively small for most scales) and also depend on 
the particular QLQ-C30 scale. 

More recently, Kawahara et al. [30] published MIDs 
for interpreting the QLQ-C30 scores in Japanese pa-
tients with advanced breast cancer. They found similar 
between-group MIDs for the global quality of life, 
physical function, role function, social function, fatigue, 

Fig. 1. Within-group MIDs (95% CI) for improvement (upper half) and deterioration (lower half) in EORTC QLQ-C30 scales across 
multiple anchors by cancer type. MIDs were obtained from the mean change method and are available only for scales with at least 1 
suitable anchor or with effect size ≥0.2 and < 0.8 within the ‘deteriorate’ and ‘improve’ groups, respectively. Lung cancer and me-
sothelioma trials were pulled and analysed together. Results for prostate and head/neck cancer are omitted because only one anchor was 
available for most scales. 
Abbreviations: AP, appetite loss; CF, cognitive functioning; CO, constipation; DI, diarrhoea; DY, dyspnoea; EF, emotional functioning; 
FA, fatigue; NV, nausea/vomiting; PA, pain; PF, Physical functioning, QL, global health/quality of life; RF, role functioning; SF, social 
functioning; SL, sleep disturbance; CTCAE, common terminology criteria for adverse events; CI confidence interval. 
Deteriorate = worsened by 1 anchor category, no change = no change in anchor category and improve = improved by 1 category. 
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and appetite loss scales compared to our findings [18] 
that were based on data derived from mainly European 
patients with advanced breast cancer. Kawahara et al.  
[30] also reported MIDs for within-group deterioration 
that tended to be larger among the Japanese patients 
than among European patients [18], for example, role 
function (−17 versus −6) and social function (−12 
versus −7). 

Cocks et al. [10,11] have provided general guidance 
on MID selection for all 15 QLQ-C30 scales; for inter-
preting cross-sectional between-group differences [10] 
and within-group improvements vs deteriorations over 
time [11]. This was based on meta-analyses of published 
studies, pooling across 11 cancer types including breast, 
lung, head/neck, colorectal, prostate, haematological, 
gastrointestinal, brain, urology/kidney, testicular and 
gynaecological cancers. Supplementary Fig. 2 compares 
our single value MIDs per scale (taken from Tables 1 
and 2 above) to the range of estimates identified by 
Cocks et al. for interpreting small within-group change  
[11] and small between-group difference [10]. Overall, 
our estimates were in the same range as those from 
Cocks et al. for most scales across the various disease 
sites. 

4. Discussion 

This study brings together MIDs for group-level inter-
pretation of EORTC QLQ-C30 change scores over time 
across nine different cancer types (brain, colorectal, 
advanced breast, head/neck, lung, mesothelioma, mela-
noma, ovarian, and prostate) [13–20]. To date, this is the 
most comprehensive scrutiny of MID commonalities 
and differences for the QLQ-C30 across different cancer 
types by scale, direction of change (improvement vs 
deterioration) as well as for within vs between group 
comparisons. MIDs were derived mainly via anchor- 
based methods that targeted multiple anchors per 
EORTC QLQ-C30 scale to boost confidence in the 
plausibility of the MID estimates. Distribution-based 
estimates were also derived to support anchor-based 
estimates when available and for interpretation in the 
few cases where anchor-based MIDs were unavailable. 
The range of estimates from both distribution-based 
and anchor-based methods (Supplementary Fig. 1) 
generally supported the plausibility of our anchor- 
based MIDs. 

Our results highlight the diversity in MID estimates 
because of the numerous possible anchors, the various 

Fig. 2. Within-group (upper half) and between-group (lower half) MIDs for improvement and deterioration in EORTC QLQ-C30 scales 
by cancer types. The MIDs correspond to the single-value estimates presented in Tables 1 & 2. Estimates are available only for scales with 
at least 1 suitable anchor or with effect size ≥0.2 and < 0.8 within the ‘deteriorate’ and ‘improve’ anchor-change groups, respectively. 
Example on how to read plot: For brain cancer (see upper left part of figure), the within group MID for improvement on PF is 5 points 
and for deterioration in PF is 9 points in absolute values. Most MIDs were within a 5–10 points range (represented by the broken lines). 
Abbreviations: AP, appetite loss; CF, cognitive functioning; CO, constipation; DI, diarrhoea; DY, dyspnoea; EF, emotional functioning; 
FA, fatigue; NV, nausea/vomiting; PA, pain; PF, Physical functioning, QL, global quality of life; RF, role functioning; SF, social 
functioning; SL, sleep disturbance; CTCAE, common terminology criteria for adverse events. Deteriorate = worsened by 1 anchor ca-
tegory, no change = no change in anchor category and improve = improved by 1 category. 
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distribution-based criteria and multiple HRQoL scales. 
To aid interpretation of EORTC QLQ-C30 results in 
clinical research, we have provided both MID ranges per 
scale, as well as single value MIDs by calculating a cor-
relation-weighted average across multiple anchors 
(Tables 1 and 2). Fig. 3 provides a flowchart on how to 
select the single-value MIDs. When ranges are used, 
worthwhile treatment effect(s) may be defined along this 
range. One of the limits could be set as the threshold of 
interest and the other used for sensitivity. The upper limit 
could be targeted in settings where relatively large 
changes in HRQoL scores are required to claim benefit. 
For instance, a more demanding treatment should result 
in a relatively large HRQOL effect to offset the side-ef-
fects. On the other hand, the lower limit could be targeted 
as an acceptable difference when comparing treatments 
in a non-inferiority setting. Ultimately, when selecting 
MIDs, it is crucial to carefully consider the specific set-
tings (e.g. cancer type, QLQ-C30 scale of interest, within/ 
between-group comparison and direction of change) and 
clinical decision context. Although MIDs tended to vary 
in our study by aforementioned factors, they mostly 
ranged from 5 to 10 points, and did not depend on 
confounders such as age and gender (except for breast, 
prostate, and ovarian cancer; data not shown). While 
these results supports previous guidelines [9] and may be 
easier to apply in practice as it aligns with the commonly 
used 10-points rule, end-users should still be aware of the 
risk of dismissing changes that are clinically meaningful 
or underpowering analyses for scales when smaller 
thresholds apply. For most scales, especially in ovarian 

and colorectal cancer, smaller MIDs were observed for 
deteriorations compared to improvements. One possible 
explanation for this finding could be prospect theory [32], 
It will be interesting to further investigate this observa-
tion in future research. 

Our MIDs are intended for group-level interpretation 
of QLQ-C30 change scores only. Although it is 
tempting, our results cannot be directly used for defining 
within-patient thresholds that are clinically meaningful, 
due to two caveats. First, since every QLQ-C30 scale has 
a limited number of observable values, not all MID 
values can translate to a change score that is achievable 
for an individual patient. For example, a patient can 
only change by 33 points for QLQ-C30 single-item 
scales, such as diarrhoea, whereas multi-item scales 
(e.g. physical functioning) have many more intermediate 
values and hence more continuous change scores [33]. 
Thus, selection of within-patient thresholds should be 
done with knowledge of the underlying score distribu-
tion. Secondly, individual thresholds must be set above 
limits of measurement error, for example, threshold for 
a given QLQ-C30 scale should be above their respective 
SEM estimate (Supplementary Tables 3a and 3b) to 
avoid false positive changes that may trigger clinical 
actions [34]. A recent study has published thresholds for 
interpreting within-patient changes on the QLQ-C30 in 
patients with non-small cell lung cancer [35]. Giesinger 
et al. also published thresholds to aid the interpretation 
of patient-level QLQ-C30 scale scores that are observed 
during single (cross-sectional) visits in clinical prac-
tice [36]. 

Fig. 3. A flowchart on how to select Minimally Important Differences (MIDs) in practice. *Consider the general MID guidelines for the 
EORTC QLQ-C30 by Cocks et al. [10,11], 5–10 points rule of thumb (Osoba et al. [9]), lower or upper MID range limit (and other used 
for sensitivity), or distribution-based estimates (Supplementary Table 3a & b). 
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Our research has some limitations. The data used for 
this study were derived from randomised controlled 
trials (RCTs), each with specific eligibility criteria, 
treatment interventions, and outcome assessments, 
which may limit the generalisability of our results be-
yond RCTs. The selection of cancer types and clinical 
anchors was limited to data available in the various 
EORTC study databases. This makes it difficult to 
verify whether variability in the MID estimates is due to 
sample variability or due to genuine differences in the 
underlying construct represented by the anchor and true 
variability in MIDs by different cancer types. Although 
multiple anchors per scale were targeted, for some scales 
across cancer types only one suitable anchor was found 
and for other scales no suitable anchor was available, 
precluding the calculation of MID estimates. 
Furthermore, the identified anchors were mainly WHO 
PS and CTCAE grades and were not necessarily suitable 
in all situations. The correlations between change scores 
of QLQ-C30 scales and anchors were sometimes sub-
optimal, that is, less than the recommended 0.3 
threshold [26]. The low correlations could be attributed 
to the subjective nature of the clinical anchors, which 
were based on physicians’ judgements that may deviate 
from patient-reported scores [31]. In our study, we as-
sumed that a one-category change in each anchor re-
presented a ’minimal’ relevant change. However, this 
assumption may not always hold, and changes or dif-
ferences below our calculated MIDs may not necessarily 
be considered trivial. MIDs for interpreting within- 
group change (presented in Table 1) were estimated by 
the mean change in QLQ-C30 scores of patients who 
minimally improved or deteriorated on the clinical an-
chor, respectively. A variation of this approach has been 
applied where the MIDs for improvement and dete-
rioration are re-calibrated by subtracting the mean 
change score of the stable group from mean of the 
minimally improved and deteriorated groups, respec-
tively [37]. In our study, the ES for the stable group were 
mostly small or negligible, and we have previously 
published details on this by cancer type [13–20]. Our 
estimated MIDs and corresponding confidence intervals 
(CI) were based on the available data in our study da-
tabase. No initial sample size calculations were per-
formed to determine the appropriate sample size for 
estimating MIDs [13–20]. The observed differences in 
the width of the CIs in our study may have been purely 
due to the varying sample size by cancer type. Given this 
limitation, we refrained from making recommendations 
on MID selection or power calculations based on the 
CIs as not to over-interpret the results. Anchors that are 
based on patients’ perspective of change such as global 
ratings of change were not collected in the trials in-
cluded in this study. We are therefore embarking on a 
new project that seeks to establish MIDs for all QLQ- 
C30 scales using an anchor that is based on patient-re-
ported ratings of change over time [9]. This will entail 

prospective data collection, encompassing multiple 
cancer types, different disease stages, and treatment 
settings. Results from this prospective project will con-
tribute to validating the current clinical anchor-based 
MIDs and will also aid to inform the further refinement 
of the current QLQ-C30 interpretation guidelines. De-
spite the limitations, it is reassuring that our MIDs were 
mostly consistent with other existing guidelines, not-
withstanding the differences in the methodological ap-
proach, anchor type or patient population [8–11, 24–26]. 

In conclusion, our findings supplement existing work 
to build more robust MID guidelines for group-level 
interpretation of QLQ-C30 change scores. Consistent 
with recent guidelines, these results reinforce the fact 
that no single MID can be applied for all QLQ-C30 
scales and across various disease conditions. Hence, 
simple rules of thumb, should be applied with caution. 
We present a diverse range of MIDs to inform more 
accurate sample size calculations for clinical trials with 
EORTC QLQ-C30 end-points. 
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