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ABSTRACT 



Introduction: Early guidelines for minimally important differences (MID) 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 estimation 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 enrolled 13,015 patients across nine 

cancer types (brain, colorectal, advanced breast, head/neck, lung, mesothelioma, 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/deterioration, 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.  

 

Keywords: Patient-reported outcomes (PRO), Health related quality of life (HRQoL), EORTC QLQ-C30, 

minimally important difference (MID), group-level change, cancer 

 

 

 

 

 

 

 

 

 

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, benefits, 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 [3,4,5]. 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 

advocate 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].  

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, advanced 

breast, head/neck, lung, mesothelioma, melanoma, ovarian, and prostate) [13, 14, 15, 15, 17, 18, 19, 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 secondary goal is to compare our MID estimates to previously 

published MID guidelines for EORTC QLQ-C30 change scores. 

   

 

 

 

 

 

2. MATERIALS AND METHODS 

Data 

The study data were obtained from 21 published EORTC phase III trials that enrolled 13,015 patients in total, 

across nine different cancer types [13 - 20]. This included three brain cancer trials (total pooled sample size, 

n=1,697), 3 colorectal cancer trials (n=1,491), 2 advanced 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=3,595), 4 ovarian cancer trials (n=2,034), and 2 prostate cancer trials (n=1,937). 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’ activities and 

other aspects of HRQoL [20].  

 

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 vomiting, 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 consistency in 

interpretation, we deviated from the standard scoring procedure by scoring all scales such that 0 represents the 

worst possible score and 100 the best possible score. The financial difficulties scale was omitted from the study 

due to lack of suitable anchors. 

 

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 anchor data were 

available at a given pair of time points. Distribution-based estimates were calculated using baseline data, i.e., 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.  

 

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 particular 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 published 

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 anchor category and no 

change over time. Patients with change scores ≥ 2 anchor categories were not used for MID estimation since 

they were considered to be clearly above the “minimal” expected change. 

  

ii. MIDs for within-group change and between-group differences 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 anchor, 

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 considered clinically meaningful.  

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

time was defined 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 correspond 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 interaction 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 constructed 

so that anchors having stronger correlations with a given scale contributed more to the single MID estimate 

[23]. 

  

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√(1 − 𝑟), 
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 consensus on which estimate best approximates the MID. Since 0.2 SD and 



0.5 SD reflect a small and medium effect 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 unimportant changes, while ESs ≥0.8 are beyond ‘minimally’ important. 

 

 

 

3. RESULTS 

Patient characteristics 

A summary of patients’ demographic/clinical characteristics 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]. 

Anchor-based MID estimates 

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 Figure 1, the retained 

anchors across the various disease types were mainly PS and CTCAEs such as fatigue, nausea/vomiting and 

gastrointestinal symptoms.  

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 Figure 1. Generally, MIDs varied by QLQ-C30 scale, anchor, direction of change (i.e., improvement 

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 Figure 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 differences 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.  Figure 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 to 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 analyses, were within a 2-points 

range for most scales and for most cancer types. However, MIDs for improvements tended to be larger than those 

for deterioration 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 deteriorating scores for most scales were larger based on within-group change compared to between-group 

difference 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 systematic 

differences in MID values between the functioning vs symptom scales. 

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 Figure 

1 (lower half) and Supplementary Tables 3a and 3b. In general, distribution-based MIDs ranged between 4-11 

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).  

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 anchor-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. 

Comparison with existing MID guidelines 

Other existing MID guidelines for the QLQ-C30 include Osoba et al. [9] based on results from trials among 

patients with breast and small-cell lung cancer, Maringwa et al. [28, 29] in lung and brain cancer respectively, 

Kawahara 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 to 10 points range [9]. Furthermore, our estimates 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 patients 

with advanced breast cancer. They found similar between-group MIDs for the global quality of life, physical 

function, role function, social function, fatigue, 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] e.g., role function (-17 vs. -6) and social function (-12 vs. -7). 

Cocks et al. [10, 11] have provided general guidance on MID selection for all 15 QLQ-C30 scales; for interpreting 

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 Figure 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 interpretation of EORTC QLQ-C30 change scores over time 

across nine different cancer types (brain, colorectal, advanced breast, head/neck, lung, mesothelioma, melanoma, 

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 Figure 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 

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 



correlation-weighted average across multiple anchors (Tables 1 and 2). Figure 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-effects. 

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 settings 

(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 observation 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 distribution. Secondly, 

individual thresholds must be set above limits of measurement error, e.g., 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 practice [36].  

 

Our research has some limitations. The data used for this study were derived from randomized controlled trials 

(RCTs), each with specific eligibility criteria, treatment interventions, and outcome assessments, which may limit 

the generalizability of our results beyond 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 

https://www.sciencedirect.com/topics/medicine-and-dentistry/controlled-clinical-trial


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 suboptimal, i.e., 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 assumed that a one-category change in each anchor represented a 'minimal' relevant change. However, 

this assumption may not always hold, and changes or differences 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 anchor 

respectively. A variation of this approach has been applied where the MIDs for improvement and deterioration 

are re-calibrated by subtracting the mean change score of the stable group from mean of the minimally improved 

and deteriorated groups respectively [37]. In our study, the effect sizes 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 database. No initial sample 

size calculations were performed 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 included 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-reported 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 

contribute to validating the current clinical anchor-based MIDs and will also aid to inform the further refinement 

of the current QLQ-C30 interpretation guidelines. Despite the limitations, it is reassuring that our MIDs were 

mostly consistent with other existing guidelines, notwithstanding the differences in the methodological approach, 

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 endpoints. 
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Figure 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 mesothelioma trials were pulled and analyzed 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, dyspnea; 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 



Table 1: Summary of anchor-based MIDs across different cancer types for within-group change over time  

 Brain Breast 
Colorectal Head/neck Lung 

 

Melanoma Ovarian Prostate 

Scale 

Imp (+) 

 

n1=24-406 

n2=115-6457 

Det (-) 

 

n1=23-468 

n2=102-6423 

Imp (+) 

 

n1=50-179 

n2=299-1383 

Det (-) 

 

n1=54-250 

n2=189-1182 

Imp (+) 

 

n1=37-178 

n2=122-619 

Det (-) 

 

n1=56-240 

n2=96-1142 

Imp (+) 

 

n1=37-181 

n2=83-538 

Det (-) 

 

n1=28-208 

n2=34-596 

Imp (+) 

 

n1=65 - 267  

n2=241 - 907 

Det (-) 

 

n1=70 – 354 

n2=185 - 1349 

Imp (+) 

 

n1=211-910 

n2=2248-7548 

Det (-) 

 

n1=213-768 

n2=1041-4881 

Imp (+) 

 

n1=26-434 

n2=106-2098 

Det (-) 

 

n1=39-424 

n2=129-1598 

Imp (+) 

 

n1=90-363 

n2=404-1556 

Det (-) 

 

n1=60-452 

n2=249-2237 

Physical  

functioning 

5 -9 7 to 10 

(9) 

-11 to -10 

(-10) 

7 to 9 

(8) 

-8 to -6 

(-7) 

NA -11 
6 

-8 to -6 

(-7) 

4 to 5 

(4.3) 

-7 
9 -5 NA -11 

Role  

functioning 

9 -9 
NA -6 

10 to 18 

(14) 

-11 NA -15 
9 

-11 to -7 

(-9) 

7 to 12 

(10) 

-10 to -6 

(-8) 
19 -7 4 -13 

Social  

functioning 

6 -6 7 to 9 

(8) 

-9 to -5 

(-7) 

8 to 10 

(9) 

-6 7 -8 
6 -5 

5 to 8 

(7) 

-8 to -4 

(-6) 
15 

NA 
4 -5 

Emotional  

functioning 

6 -5 
NA NA 

NA NA NA NA NA NA 4 to 5 

(4.5) 

-4 
9 

NA NA NA 

Cognitive  

functioning 

NA -9 to -5 

(-7) 
5 -4 

NA NA NA NA NA NA NA -6 to -4 

(-5) 
NA 

NA NA NA 

Global health  

status 

4 to 6 

(5) 

-6 10 to 14 

(12) 

-11 to -5 

(-8) 

7 to 10 

(8) 

-8 to -5 

(-6) 

9 -5 
5 -5 

6 to 9 

(8) 

-9 to -5 

(-6) 
13 

-8 to -5 

(-6) 

NA 
-7 

Fatigue 8 to 9 

(8.7) 

-8 to -6 

(-7) 
8 

-9 to -7 

(-8) 

8 to 14 

(11) 

-8 to -7 

(-7) 

NA -15 
6 

-10 to -8 

(-9) 

8 to 12 

(9) 

-12 to -5 

(-8) 

6 to 15 

(12) 

-8 to -5 

(-6) 

NA -9 

Pain 

 

6 -8 
NA 

NA NA NA NA NA 8 to 10 

(9) 
-12 

5 to 7 

(6) 

-8 to -5 

(-6) 

9 to 11 

(10) 
NA 

NA -6 

Nausea and  

vomiting 

 

 

7 

 

-7 NA -11 

 

8 

-8 to -5 

(-7) 

 

NA 

 

-6 NA 
-14 to -13 

(-13) 

 

6 

 

-6 to -3 

(-4) 

 

4 to 7 

(5) 

 

-5 to -4 

(-4) 

NA  

NA 

Dyspnea 

 

9 -8 
NA NA 

NA NA 6 -7 NA NA NA NA NA NA NA NA 

Appetite loss 11 to 12 

(11) 

-5 to -4 

(-5) 
NA -14 

12 -10 NA NA 6 to 11 

(8) 

-15 to -8 

(-11) 

10 

 

-15 to -6 

(-9) 

15 to 16 

(15) 

NA NA NA 

Diarrhoea NA NA NA NA 6 -8 NA NA NA NA 11 -10 5 -9 14 -9 

Sleep 

disturbance 
NA 

NA 
NA NA 

NA NA NA NA 
NA NA 

7 -8 
NA 

NA NA 
NA 

Constipation 

 
5 

-14 to -9 

(-10) 
NA NA 

13 NA NA NA 
13 -10 

NA NA 
11 -6 NA NA 



Table 1: Summary of anchor-based MIDs across different cancer types for within-group change over time  

 Brain Breast 
Colorectal Head/neck Lung 

 

Melanoma Ovarian Prostate 

Scale 

Imp (+) 

 

n1=24-406 

n2=115-6457 

Det (-) 

 

n1=23-468 

n2=102-6423 

Imp (+) 

 

n1=50-179 

n2=299-1383 

Det (-) 

 

n1=54-250 

n2=189-1182 

Imp (+) 

 

n1=37-178 

n2=122-619 

Det (-) 

 

n1=56-240 

n2=96-1142 

Imp (+) 

 

n1=37-181 

n2=83-538 

Det (-) 

 

n1=28-208 

n2=34-596 

Imp (+) 

 

n1=65 - 267  

n2=241 - 907 

Det (-) 

 

n1=70 – 354 

n2=185 - 1349 

Imp (+) 

 

n1=211-910 

n2=2248-7548 

Det (-) 

 

n1=213-768 

n2=1041-4881 

Imp (+) 

 

n1=26-434 

n2=106-2098 

Det (-) 

 

n1=39-424 

n2=129-1598 

Imp (+) 

 

n1=90-363 

n2=404-1556 

Det (-) 

 

n1=60-452 

n2=249-2237 

The within-group MIDs are derived from the mean change method  

The MIDs within parenthesis are averages weighted by the correlations between change score of scale/anchor pairs. 

The symptom scores were reversed to follow the functioning scales’ interpretation, i.e., 0 represents the worst possible score and 100, the best possible score; ‘NA is used where no MID estimate is available either due to 
the absence of a suitable anchor or effect size <0.2 or ≥0.8. Note that the lung cancer and mesothelioma trials were pooled and analysed together. 

n1 and n2 can vary by anchor and EORTC QLQ-C30 scale. 

Details on the overview of patient inclusion for the anchor-based method as well as the distribution of n1 and n2 have been previously published by disease type [13 - 20]. 

 

Abbreviations: Imp (+) = Improvement; Det (-) = Deterioration;  n1 = number of patients with at least 2 completed forms (i.e., patients who completed at least the EORTC QLQ-C30 on two dates and who had anchor 

data for corresponding dates, because at least 2 forms are needed to compute change scores); n2 = number of repeated EORTC QLQ-C30 scales and anchor change scores across all patients. 

 

 

Table 2: Summary of anchor-based MIDs across different cancer types for between-group difference in change over time  

 
 

Brain 

 

Breast 

 

Colorectal 

 

Head/neck 

 

Lung 

 

Melanoma 

 

Ovarian 

 

Prostate 

Scale 

Imp (+) 

 

n1=24-406 

n2=115-6457 

Det (-) 

 

n1=23-468 

n2=102-6423 

Imp (+) 

 

n1=50-179 

n2=299-1383 

Det (-) 

 

n1=54-250 

n2=189-1182 

Imp (+) 

 

n1=37-178 

n2=122-619 

Det (-) 

 

n1=56-240 

n2=96-1142 

Imp (+) 

 

n1=37-181 

n2=83-538 

Det (-) 

 

n1=28-208 

n2=34-596 

Imp (+) 

 

n1=65-267 

n2=241-907 

Det (-) 

 

n1=70-354 

n2=185-1349 

Imp (+) 

 

n1=211-910 

n2=2248-7548 

Det (-) 

 

n1=213-768 

n2=1041-4881 

Imp (+) 

 

n1=26-434 

n2=106-2098 

Det (-) 

 

n1=39-424 

n2=129-1598 

Imp (+) 

 

n1=90-363 

n2=404-1556 

Det (-) 

 

n1=60-452 

n2=249-2237 

Physical  

functioning 
5 -7 

7 to 9 

(8) 

-10 to -8 

(-9) 

6. to 10 

(8) 

-7 to -4 

(-6) 

NA -7 
5 -4 

4 to 5 

(5) 

-6 
6. -6 

NA -7 

Role  

functioning 
8 -9 

NA 
-4 

8 to 14 

(11) 

-10 NA -12 
7 

-8 to -4 

(-6) 

5 to 11 

(8) 

-11 to -8 

(-9) 
13 -10 

5 -10 

Social  

functioning 
5 -6 

6 to 7 

(7) 

-11 to -5 

(-8) 

7 to 8 

(7) 

 

-6 

 

5 

 

-8 

 

5 

 

-4 

5 to 8 

(7) 

-8 to -4 

(-6) 
10 

NA 3 -4 

Emotional  

functioning 
4 -4 

NA NA NA NA NA NA NA NA 3 to 5 

(4) 

-5 
6 

NA NA NA 

Cognitive  

functioning NA 
-6 to -5 

(-6) 
4 -4 

NA NA NA NA NA NA NA -5 to -2 

(-4) 

NA NA NA NA 

Global health  

status 

3 to 5 

(4) 
-6 

8 to 11 

(10) 

- 13 to -6 

(-10) 

 

6 

-9. to -7 

(-8) 

5 

 

-7 
4 -4 

6 to 9 

(7) 

-7 to -5 

(-6) 
9 

-8 to -7 

(-7) 

NA -6 

Fatigue 
8 

-8 to -7 

(-7) 
8 

-8 to -6 

(-7) 

5 to 12 

(9) 

-7 

 

NA 12 
6 

-6 to -5 

(-6) 

7 to 11 

(9) 

-10 to -5 

(-8) 

3 to 10 

(8) 

-11 to -7 

(-8) 

NA -7 



Table 2: Summary of anchor-based MIDs across different cancer types for between-group difference in change over time  

 
 

Brain 

 

Breast 

 

Colorectal 

 

Head/neck 

 

Lung 

 

Melanoma 

 

Ovarian 

 

Prostate 

Scale 

Imp (+) 

 

n1=24-406 

n2=115-6457 

Det (-) 

 

n1=23-468 

n2=102-6423 

Imp (+) 

 

n1=50-179 

n2=299-1383 

Det (-) 

 

n1=54-250 

n2=189-1182 

Imp (+) 

 

n1=37-178 

n2=122-619 

Det (-) 

 

n1=56-240 

n2=96-1142 

Imp (+) 

 

n1=37-181 

n2=83-538 

Det (-) 

 

n1=28-208 

n2=34-596 

Imp (+) 

 

n1=65-267 

n2=241-907 

Det (-) 

 

n1=70-354 

n2=185-1349 

Imp (+) 

 

n1=211-910 

n2=2248-7548 

Det (-) 

 

n1=213-768 

n2=1041-4881 

Imp (+) 

 

n1=26-434 

n2=106-2098 

Det (-) 

 

n1=39-424 

n2=129-1598 

Imp (+) 

 

n1=90-363 

n2=404-1556 

Det (-) 

 

n1=60-452 

n2=249-2237 

Pain 

 
7 -6 

NA NA NA NA NA NA 
7 to 10 (9) -9 

4 to 7 

(5) 

-8 to -5 

(-7) 

6 to 8 

(7) 
NA 

NA -5 

Nausea and  

vomiting 

 

6 -7 NA -14 

 

7 

-7 to -5 

(-6) 

NA -5 to -4 

(-4) NA 
-9 to -7 

(-8) 

5 to 6 

(5) 

 

-4 

 

4 to 5 

(4) 

-6 to -4 

(-5) 

NA NA 

Dyspnea 

 
7 -8 NA 

NA NA NA 7 

 

-4 

 

NA NA NA NA NA NA NA NA 

Appetite  

loss 
9 

-8 to -7 

(-8) 
NA -18 

10 -7 NA NA 6 to 15 

(10) 

-9 to -5 

(-7) 

9 

 

-15 to -6 

(-10) 

9 to 13 

(11) 
NA 

NA NA 

Diarrhoea 

 

NA NA NA NA 8 -6 NA NA NA NA  

10 

 

-10 
6 -8 

13 -9 

Constipation 

 
5 

-16 to -7 

(-10) 

NA NA 15 NA NA NA 
13 -9 

NA NA 
7 -8 

NA NA 

Sleep 

disturbance 

NA NA NA NA NA NA NA NA NA NA  

7 

 

-7 

NA NA NA NA 

The between-group MIDs were derived from the linear regression  

The MIDs within parenthesis are averages weighted by the correlations between change score of scale/anchor pairs. 

The symptom scores were reversed to follow the functioning scales’ interpretation, i.e., 0 represents the worst possible score and 100, the best possible score; ‘NA’ is used where no MID estimate is available either 
due to the absence of a suitable anchor or effect size <0.2 or ≥0.8. Note that the lung cancer and mesothelioma trials were pooled and analysed together.  

n1 and n2 can vary by anchor and EORTC QLQ-C30 scale. 

Details on the overview of patient inclusion for the anchor-based method as well as the distribution of n1 and n2 have been previously published by disease type [13 - 20]. 

 

Abbreviations: Imp (+) = Improvement; Det (-) = Deterioration;  n1 = number of patients with at least 2 completed forms (i.e., patients who completed at least the EORTC QLQ-C30 on two dates and who had 
anchor data for corresponding dates, because at least 2 forms are needed to compute change scores); n2 = number of repeated EORTC QLQ-C30 scales and anchor change scores across all patients. 

 

 

 

 

 



 

 



Figure 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 to 10 points range (represented by the broken lines). 

Abbreviations: AP, appetite loss; CF, cognitive functioning; CO, constipation; DI, diarrhoea; DY, dyspnea; 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 category, no change =no change in anchor category and improve = improved by 1 category 

 

 

 



  

Figure 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 to 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).  

 

 

 

 



 

 

 

Supplementary Table 1:  Selected baseline demographic and clinical characteristics of the patients by cancer type. 

 

 CANCER TYPE 

Total 

(N=13015) 

Brain 

 

(N=1697) 

Breast 

 

(N=723) 

Colorectal 

 

(N=1491) 

Head/Neck 

 

(N=808) 

Lung 

 

(N=480) 

Pleural 

mesothelioma 

(N=250) 

Melanoma 

 

(N=3595) 

Ovarian 

 

(N=2034) 

Prostate 

 

(N=1937) 

 N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 

Sex                                                                                                                                                                                                                                                                                  

 Male                          1020 (60.1)      0 (0.0)                      901 (60.4)     722 (89.4)                        318 (66.3)        199 (79.6)        2091 (58.2)         0 (0.0)           1937 (100.0)    7188 (55.2)       

 Female                         677 (39.9)     723 (100.0)                584 (39.2)      86 (10.6)                         162 (33.8)         51 (20.4)         1503 (41.8)      2034 (100.0)       0 (0.0)           5820 (44.7)       

 Missing                          0 (0.0)           0 (0.0)                        6 (0.4)           0 (0.0)                          0 (0.0)              0 (0.0)                   1 (0.0)              0 (0.0)              0 (0.0)              7 (0.1)            

Performance status (WHO 0-4)                                                                                                                                                                                                                                 

 0                              801 (47.2)     513 (71.0)                  780 (52.3)     482 (59.7)                        113 (23.5)         62 (24.8)         3150 (87.6)      1179 (58.0)      1657 (85.5)      8737 (67.1)       

 1                              733 (43.2)     187 (25.9)                  592 (39.7)     321 (39.7)                        311 (64.8)        155 (62.0)         436 (12.1)        739 (36.3)        252 (13.0)       3726 (28.6)       

 2                              163 (9.6)        22 (3.0)                     112 (7.5)         5 (0.6)                             56 (11.7)          33 (13.2)            0 (0.0)            112 (5.5)           19 (1.0)           522 (4.0)          

 3                                0 (0.0)           0 (0.0)                        0 (0.0)           0 (0.0)                          0 (0.0)              0 (0.0)                   0 (0.0)              2 (0.1)              0 (0.0)              2 (0.0)            

 Unknown                            0 (0.0)           1 (0.1)                        7 (0.5)           0 (0.0)                          0 (0.0)              0 (0.0)                   9 (0.3)              2 (0.1)              9 (0.5)              28 (0.2)          

Country                                                                                                                                                                                                                                                     

 Netherlands                    281 (16.6)      83 (11.5)                    80 (5.4)        173 (21.4)                        367 (76.5)         59 (23.6)          436 (12.1)        268 (13.2)        869 (44.9)       2616 (20.1)       

 France                         247 (14.6)     138 (19.1)                  172 (11.5)     289 (35.8)                          5 (1.0)             14 (5.6)            431 (12.0)        390 (19.2)        342 (17.7)       2028 (15.6)       

 Germany                        149 (8.8)         0 (0.0)                      690 (46.3)      25 (3.1)                            24 (5.0)            33 (13.2)          319 (8.9)            0 (0.0)             14 (0.7)          1254 (9.6)         

 United Kingdom              189 (11.1)      79 (10.9)                     9 (0.6)          23 (2.8)                            12 (2.5)            30 (12.0)          505 (14.0)        190 (9.3)          115 (5.9)         1152 (8.9)         

 Italy                          131 (7.7)        18 (2.5)                     160 (10.7)      61 (7.5)                             0 (0.0)              6 (2.4)             464 (12.9)        220 (10.8)         57 (2.9)          1117 (8.6)         

 Belgium                        130 (7.7)        77 (10.7)                   172 (11.5)      57 (7.1)                             2 (0.4)             10 (4.0)            200 (5.6)          279 (13.7)        121 (6.2)         1048 (8.1)         

 Spain                           33 (1.9)          9 (1.2)                        0 (0.0)          32 (4.0)                             5 (1.0)             10 (4.0)             73 (2.0)           241 (11.8)        102 (5.3)          515 (4.0)          

 Canada                         191 (11.3)      68 (9.4)                      80 (5.4)          0 (0.0)                             25 (5.2)             0 (0.0)              24 (0.7)            83 (4.1)             0 (0.0)            466 (3.6)          

 Switzerland                     78 (4.6)         36 (5.0)                       0 (0.0)          19 (2.4)                             0 (0.0)             20 (8.0)            131 (3.6)           14 (0.7)            49 (2.5)           334 (2.6)          

 Poland                           3 (0.2)          78 (10.8)                     0 (0.0)           8 (1.0)                              3 (0.6)              4 (1.6)             206 (5.7)            0 (0.0)              7 (0.4)            323 (2.5)          

 United States                  101 (6.0)         0 (0.0)                        0 (0.0)           0 (0.0)                              0 (0.0)             21 (8.4)            213 (5.9)            0 (0.0)              0 (0.0)            314 (2.4)          

 Austria                         32 (1.9)          6 (0.8)                       23 (1.5)         21 (2.6)                             0 (0.0)              0 (0.0)              22 (0.6)           107 (5.3)            0 (0.0)            211 (1.6)          

 Australia                       85 (5.0)          0 (0.0)                        0 (0.0)           0 (0.0)                              0 (0.0)              0 (0.0)              73 (2.0)            40 (2.0)             0 (0.0)            198 (1.5)          



Supplementary Table 1:  Selected baseline demographic and clinical characteristics of the patients by cancer type. 

 

 CANCER TYPE 

Total 

(N=13015) 

Brain 

 

(N=1697) 

Breast 

 

(N=723) 

Colorectal 

 

(N=1491) 

Head/Neck 

 

(N=808) 

Lung 

 

(N=480) 

Pleural 

mesothelioma 

(N=250) 

Melanoma 

 

(N=3595) 

Ovarian 

 

(N=2034) 

Prostate 

 

(N=1937) 

 N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 

 Russian Federation           0 (0.0)          27 (3.7)                      11 (0.7)          0 (0.0)                              0 (0.0)              0 (0.0)              75 (2.1)             0 (0.0)             28 (1.4)           141 (1.1)          

 Portugal                         0 (0.0)          13 (1.8)                      20 (1.3)          0 (0.0)                              0 (0.0)              0 (0.0)              71 (2.0)            28 (1.4)             0 (0.0)            132 (1.0)          

 Israel                          14 (0.8)         16 (2.2)                       2 (0.1)           3 (0.4)                              0 (0.0)              0 (0.0)              16 (0.4)            12 (0.6)            61 (3.1)           124 (1.0)          

 Norway                           0 (0.0)           0 (0.0)                       28 (1.9)          0 (0.0)                              0 (0.0)              0 (0.0)              11 (0.3)            82 (4.0)             0 (0.0)            121 (0.9)          

 Egypt                            0 (0.0)           0 (0.0)                       34 (2.3)          0 (0.0)                              0 (0.0)              0 (0.0)               0 (0.0)              0 (0.0)              0 (0.0)            114 (0.9)          

 Others*                          33 (1.9)         75 (10.4)                    10 (0.7)         97 (12.0)                          37 (7.7)            43 (17.2)          325 (9.0)           79 (3.9)           172 (8.9)          806 (6.2)          

 Missing                          0 (0.0)           0 (0.0)                        0 (0.0)           0 (0.0)                              0 (0.0)              0 (0.0)               0 (0.0)              1 (0.0)              0 (0.0)              1 (0.0)            

Age                                                                                                                                                           

 Median                           49.0               50.0               61.0               54.0               57 58.5 50.0               60.0               70.0               57.0               

 Range                             18.0 - 82.0    26.0 - 79.0        22.0 - 80.0    30.0 - 76.0        56.23 (9.80)     57.88 (9.34)      16.0 - 84.0        19.0 - 86.0        43.0 - 85.0        16.0 - 86.0        

 Mean (SD)                      47.65 
(12.76)      

50.91 (9.71)       59.92 
(10.07)      

54.86 (8.42)       49.0 - 64.0        53.0 - 64.0        49.31 (12.96)   59.33 (10.73)   68.98 (6.18)     55.66 (13.01)     

 Others* : Bulgaria, Denmark,  Turkey,   Slovenia, Czech Republic,   Hungary,  Cyprus,    Sweden,    Ireland,   South Africa, Croatia,   Serbia, Malta,     Finland,   Estonia,   Slovakia,  

Peru,     Greece,    Luxembourg, New Zealand,   Bosnia and Herzegovina   

 

 

 

 

 

 

Supplementary Table 2: Summary statistics of the EORTC QLQ-C30 scale scores at baseline by cancer type 

 

Brain 

 

Breast 

 

Colorectal 

 

Head/Neck 

 

Lung 

 

Pleural 

mesothelioma 

 

Melanoma 

 

Ovarian 

 

Prostate 

 
Total 

Physical Functioning                                                                                                                                                                                     

 Median              86.7               80.0               80.0               100.0              80.0               80.0               100.0              80.0               100.0              93.3               

 Mean (SD)         81.83 (22.41)      81.38 (23.31)      76.92 (24.40)      88.79 (17.04)     73.11 (23.61)      71.88 (21.97)      89.57 (16.61)      76.49 (21.68)      89.61 (15.85)  83.54 (20.93)     



Supplementary Table 2: Summary statistics of the EORTC QLQ-C30 scale scores at baseline by cancer type 

 

Brain 

 

Breast 

 

Colorectal 

 

Head/Neck 

 

Lung 

 

Pleural 

mesothelioma 

 

Melanoma 

 

Ovarian 

 

Prostate 

 
Total 

 N obs                 1508               425                1125               574                387                230                2871               1479               1282               9881               

Role Functioning                                                                                                                                                                                                              

 Median              66.7               100.0              66.7               100.0              66.7               66.7               83.3               66.7               100.0              83.3               

 Mean (SD)         64.26 (32.88)      84.63 (25.32)      65.78 (32.97)      85.09 (22.76)     58.99 (33.18)      58.52 (31.36)      76.45 (28.50)      66.71 (32.39)      90.29 (18.63)  73.46 (30.70)     

 N obs                 1509               424                1110               560                393                229                2878               1474               1282               9859               

Social Functioning                                                                                                                                                                                                           

 Median              66.7               100.0              83.3               100.0              83.3               66.7               100.0              83.3               100.0              83.3               

 Mean (SD)         68.48 (30.79)      80.88 (26.29)      74.70 (29.80)      87.11 (21.03)     73.79 (29.11)      68.57 (28.95)      83.68 (22.52)      72.48 (29.02)      92.89 (15.67)  79.19 (26.89)     

 N obs                 1511               415                1121               573                393                228                2875               1470               1277               9863               

Emotional Functioning                                                                                                                                                                                                    

 Median              75.0               66.7               75.0               75.0               66.7               75.0               83.3               75.0               83.3               75.0               

 Mean (SD)         69.90 (24.02)      63.85 (23.54)      67.82 (24.69)      72.30 (22.45)     63.99 (24.17)      69.43 (24.61)      78.15 (20.36)      70.70 (23.97)      81.61 (18.68)  73.33 (22.99)     

 N obs                 1522               419                1125               572                395                230                2875               1474               1279               9891               

Cognitive Functioning                                                                                                                                                                                                     

 Median              83.3               91.7               100.0              100.0              83.3               100.0              100.0              83.3               100.0              100.0              

 Mean (SD)         73.04 (26.49)      83.65 (20.64)      86.64 (19.64)      90.51 (15.92)     83.76 (20.84)      87.68 (18.31)      91.17 (15.06)      82.06 (21.69)      87.53 (16.72)  85.30 (20.47)     

 N obs                 1522               422                1125               574                395                230                2876               1475               1282               9901               

Global health status / 

QoL                                     

                                                                                                                                                                                              

 Median              66.7               58.3               58.3               66.7               58.3               50.0               75.0               66.7               83.3               66.7               

 Mean (SD)         63.82 (22.48)      61.11 (24.32)      59.67 (22.61)      66.40 (19.76)     58.69 (22.26)      55.82 (22.16)      73.17 (19.10)      62.29 (23.04)      77.06 (18.38)  67.20 (22.03)     

 N obs                 1517               417                1112               568                394                229                2867               1465               1272               9841               

Pain                                                                                                                                                                                                                                   

 Median              100.0              83.3               83.3               83.3               66.7               66.7               0.0                83.3               100.0              66.7               

 Mean (SD)         83.61 (22.90)      75.76 (27.37)      74.55 (29.85)      78.86 (22.95)     65.87 (32.18)      63.70 (28.88)      17.25 (22.78)      75.92 (26.65)      90.21 (17.89)  61.22 (37.82)     

 N obs                 1531               425                1129               574                398                230                2887               1478               1283               9935               

Fatigue                                                                                                                                                                                                                              

 Median              66.7               77.8               66.7               77.8               66.7               66.7               11.1               66.7               88.9               66.7               

 Mean (SD)         64.86 (24.91)      70.81 (24.33)      63.15 (28.17)      78.43 (21.93)     61.45 (26.49)      62.78 (25.58)      19.83 (20.84)      61.89 (26.79)      84.59 (18.52)  54.52 (33.26)     

 N obs                 1527               422                1123               574                398                230                2884               1478               1278               9914               

Nausea / Vomiting                                                                                                                                                                                                            

 Median              100.0              100.0              100.0              100.0              100.0              100.0              0.0                100.0              100.0              100.0              

 Mean (SD)         96.00 (11.33)      92.37 (16.95)      92.62 (16.60)      96.35 (11.44)     90.95 (16.86)      91.96 (15.40)      2.18 (8.24)        90.55 (19.26)      98.40 (6.64)    67.45 (43.78)     

 N obs                 1533               426                1129               575                396                230                2883               1476               1283               9931               



Supplementary Table 2: Summary statistics of the EORTC QLQ-C30 scale scores at baseline by cancer type 

 

Brain 

 

Breast 

 

Colorectal 

 

Head/Neck 

 

Lung 

 

Pleural 

mesothelioma 

 

Melanoma 

 

Ovarian 

 

Prostate 

 
Total 

Appetite loss                                                                                                                                                                                                   

 Median              100.0              100.0              100.0              100.0              100.0              66.7               0.0                100.0              100.0              100.0              

 Mean (SD)         91.48 (19.16)      84.44 (26.15)      77.47 (31.37)      84.58 (26.14)     72.63 (32.75)      73.10 (30.93)      5.27 (15.34)       77.88 (32.00)      96.88 (11.59)  61.62 (43.47)     

 N obs                 1529               422                1120               575                397                228                2882               1474               1282               9909               

Dyspnoea                                                                                                                                                                                                                          

 Median              100.0              100.0              100.0              100.0              66.7               66.7               0.0                100.0              100.0              66.7               

 Mean (SD)         89.79 (20.68)      83.33 (26.21)      82.97 (25.56)      85.11 (23.39)     67.34 (30.74)      60.59 (30.66)      6.45 (15.61)       80.63 (26.83)      88.50 (20.45)  61.09 (41.87)     

 N obs                 1521               420                1114               573                396                225                2878               1471               1278               9876               

Diarrhoea                                                                                                                                                                                               

 Median              100.0              100.0              100.0              100.0              100.0              100.0              0.0                100.0              100.0              100.0              

 Mean (SD)         94.45 (15.33)      94.08 (14.86)      87.79 (23.55)      94.33 (15.21)     94.19 (15.69)      95.58 (14.06)      4.55 (12.97)       89.95 (20.86)      94.20 (15.03)  66.76 (43.34)     

 N obs                 1514               422                1117               570                390                226                2873               1462               1276               9850               

Constipation                                                                                                                                                                                                                     

 Median              100.0              100.0              100.0              100.0              100.0              100.0              0.0                100.0              100.0              100.0              

 Mean (SD)         87.96 (23.65)      85.48 (24.66)      84.24 (27.70)      89.03 (21.27)     87.30 (24.47)      83.70 (24.90)      6.29 (17.16)       76.99 (31.09)      92.40 (18.36)  62.48 (43.08)     

 N obs                 1520               420                1117               571                391                229                2879               1462               1276               9865               

Sleep disturbance                                                                                                                                                                             

 Median              66.7               66.7               66.7               66.7               66.7               66.7               0.0                66.7               100.0              66.7               

 Mean (SD)         72.95 (30.33)      68.35 (31.64)      68.16 (32.88)      73.51 (29.31)     65.23 (34.06)      68.99 (32.29)      20.23 (26.74)      66.94 (31.49)      83.14 (25.00)  56.93 (37.95)     

 N obs                 1527               416                1117               575                394                230                2880               1473               1281               9893               

The symptom scores were reversed to follow the functioning scales’ interpretation, i.e., 0 represents the worst possible score and 100 



Supplementary Table 3a: Distribution-based MIDs by cancer type 

 
Brain  

(n=1508-1533) 

Breast  

(n=415-426) 

 

Colorectal  

(n=1110-1129) 

 

 

Head/Neck  

(n=560-575) 

 

Scale 
 

0.2 SD 

 

0.3 SD 

 

0.5 SD 

 

1 SEM 

 

0.2 SD 

 

0.3 SD 

 

0.5 SD 

 

1 SEM 

 

0.2 SD 

 

0.3 SD 

 

0.5 SD 

 

1 SEM 

 

0.2 SD 

 

0.3 SD 

 

0.5 SD 

 

1 SEM 

Physical  

functioning 

4.48 6.72 11.20 6.72 
4.66 6.99 11.66 6.99 4.88 7.32 12.2 7.32 3.41 5.11 8.52 5.11 

Role  

functioning 

6.58 9.86 16.44 13.95 
5.06 7.6 12.66 10.74 6.59 9.89 16.49 13.99 4.55 6.83 11.38 9.66 

Social  

functioning 

6.16 9.24 15.40 11.10 
5.26 7.89 13.14 9.48 5.96 8.94 14.9 10.74 4.21 6.31 10.51 7.58 

Emotional  

functioning 

4.80 7.21 12.01 8.99 
4.71 7.06 11.77 8.81 4.94 7.41 12.34 9.24 4.49 6.74 11.23 8.4 

Cognitive  

functioning 

5.30 7.95 13.24 11.24 

4.13 6.19 10.32 8.76 3.93 5.89 9.82 8.33 3.18 4.78 7.96 6.75 

Global health  

status 

4.50 6.74 11.24 9.54 
4.86 7.3 12.16 10.32 4.52 6.78 11.31 9.59 3.95 5.93 9.88 8.39 

Pain 

 

4.58 6.87 11.45 8.57 
5.47 8.21 13.68 10.24 5.97 8.95 14.92 11.17 4.59 6.89 11.48 8.59 

Fatigue 

 

4.98 7.47 12.46 10.27 
4.87 7.3 12.16 10.03 5.63 8.45 14.09 11.62 4.39 6.58 10.96 9.04 

Nausea and  

vomiting 

 

2.27 

 

3.40 

 

5.66 

 

6.89 3.39 5.09 8.48 10.31 3.32 4.98 8.3 10.1 2.29 3.43 5.72 6.96 

Dyspnea 

 

4.14 6.20 10.34 8.53 
5.24 7.86 13.1 10.81 5.11 7.67 12.78 10.54 4.68 7.02 11.69 9.64 

Appetite  

loss 

3.83 5.75 9.58 8.78 
5.23 7.84 13.07 11.98 6.27 9.41 15.69 14.38 5.23 7.84 13.07 11.98 

Diarrhoea 

 

3.07 4.60 7.67 8.11 
2.97 4.46 7.43 7.86 4.71 7.07 11.78 12.46 3.04 4.56 7.61 8.05 

Constipation 

 

4.73 7.10 11.83 9.75 
4.93 7.4 12.33 10.17 5.54 8.31 13.85 11.42 4.25 6.38 10.64 8.77 

Sleep disturbance 6.07 9.10 15.17 13.22 6.33 9.49 15.82 13.79 6.58 9.86 16.44 14.33 5.86 8.79 14.65 12.78 

Distribution-based estimates were calculated using baseline data, i.e., data at the time point before or on the first day of treatment administration.  

Note that the lung cancer and mesothelioma trials were pulled and analysed together.  

Abbreviations: SD, standard deviation; SEM, standard error of measurement. 

 



Supplementary Table 3b: Distribution-based MIDs by cancer type 

 
Lung  

(n=616-628) 

Melanoma 

(n=2867-2887) 

 

Ovarian  

(n=1462-1479) 

 

 

Prostate  

(n=1272-1283) 

 

Scale 
 

0.2 SD 

 

0.3 SD 

 

0.5 SD 

 

1 SEM 

 

0.2 SD 

 

0.3 SD 

 

0.5 SD 

 

1 SEM 

 

0.2 SD 

 

0.3 SD 

 

0.5 SD 

 

1 SEM 

 

0.2 SD 

 

0.3 SD 

 

0.5 SD 

 

1 SEM 

Physical  

functioning 4.6 6.9 11.5 6.9 3.32 4.98 8.3 4.98 4.34 6.51 10.84 6.51 3.17 4.76 7.93 4.76 

Role  

functioning 6.5 9.75 16.25 13.79 5.7 8.55 14.25 12.09 6.48 9.72 16.19 13.74 3.73 5.59 9.31 7.9 

Social  

functioning 5.83 8.74 14.57 10.51 4.5 6.76 11.26 8.12 5.8 8.71 14.51 10.46 3.13 4.7 7.84 5.65 

Emotional  

functioning 4.89 7.34 12.23 9.15 4.07 6.11 10.18 7.62 4.79 7.19 11.99 8.97 3.74 5.6 9.34 6.99 

Cognitive  

functioning 4 6.01 10.01 8.49 3.01 4.52 7.53 6.39 4.34 6.51 10.84 9.2 3.34 5.02 8.36 7.09 

Global health  

status 4.45 6.67 11.12 9.44 3.82 5.73 9.55 8.1 4.61 6.91 11.52 9.77 3.68 5.51 9.19 7.8 

Pain 

 6.2 9.3 15.5 11.6 4.56 6.83 11.39 8.52 5.33 8 13.33 9.97 3.58 5.37 8.94 6.69 

Fatigue 

 5.23 7.84 13.07 10.78 4.17 6.25 10.42 8.59 5.36 8.04 13.4 11.05 3.7 5.56 9.26 7.64 

Nausea and  

vomiting 3.27 4.9 8.17 9.94 1.65 2.47 4.12 5.01 3.85 5.78 9.63 11.72 1.33 1.99 3.32 4.04 

Dyspnea 

 6.17 9.26 15.43 12.72 3.12 4.68 7.81 6.44 5.37 8.05 13.41 11.06 4.09 6.14 10.23 8.43 

Appetite  

loss 6.42 9.62 16.04 14.7 3.07 4.6 7.67 7.03 6.4 9.6 16 14.66 2.32 3.48 5.79 5.31 

Diarrhoea 

 3.02 4.53 7.56 8 2.59 3.89 6.48 6.86 4.17 6.26 10.43 11.04 3.01 4.51 7.52 7.96 

Constipation 

 4.93 7.4 12.34 10.17 3.43 5.15 8.58 7.07 6.22 9.33 15.54 12.82 3.67 5.51 9.18 7.57 

Sleep 
disturbance 6.69 10.03 16.72 14.58 5.35 8.02 13.37 11.66 6.3 9.45 15.75 13.73 5 7.5 12.5 10.9 

Distribution-based estimates were calculated using baseline data, i.e., data at the time point before or on the first day of treatment administration.  

Note that the lung cancer and mesothelioma trials were pulled and analysed together.  

Abbreviations: SD, standard deviation; SEM, standard error of measurement. 



 

Supplementary Figure 1:  Anchor-based MIDs for within-group (upper panel) and between-group (middle panel) change, and distribution-based MID estimates (lower panel) for the EORTC 

QLQ-C30 scales by cancer type. 



Anchor-based MIDs are presented separately for improvement vs deterioration 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” 

anchor-change groups respectively.   The broken lines represent Osoba’s 5 to 10 points range. 

Example on how to read plot: For brain cancer (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. Distribution-based 0.2 SD 

estimate for PF in brain cancer (lower left part of the figure) is 4.5points. 

Abbreviations: AP, appetite loss; CF, cognitive functioning; CO, constipation; DI, diarrhoea; DY, dyspnea; 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; SD, standard deviation; SEM, standard error of measurement 

Deteriorate = worsened by 1 anchor category, no change =no change in anchor category and improve = improved by 1 category. 



 

Supplementary Figure 2:  Anchor-based MIDs for QLQ-C30 from the EORTC MID project vs estimated range for small change/difference by Cocks et al (first two lines highlighted in 

grey)  



MIDs from the EORTC MID project correspond to the single value estimates presented in Tables 1 & 2. The broken lines represent Osoba’s 5 to 10 points range. 

Lower and upper range values are plotted for estimates by Cocks et al. for interpreting small between-group difference and small within-group change. 

Cancer type MIDs correspond to the single value estimates presented in Tables 1 & 2. 

Example on how to read plot: For the PF scale (see upper left part of figure) Cocks’ estimates for small difference range from 5 to 14 while Cocks’ small change for within group improvement on PF range from 

2 to 7 (and 5 to 10 for deterioration) in absolute values. In prostate cancer, absolute MID for between-group and within-group deterioration on PF is 7 and 11 respectively. 

Abbreviations: AP, appetite loss; CF, cognitive functioning; CO, constipation; DI, diarrhoea; DY, dyspnea; 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 



 

 

 

 


