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ABSTRACT 

 

Objectives  

A minimally important difference (MID) is the smallest difference in quality of life (QoL) 

perceived as relevant by patients or clinicians. MIDs aid interpretation of QOL data in research 

and clinical practice. We aimed to determine MIDs for the EORTC QLQ-C30 for patients with 

lung cancer or malignant pleural mesothelioma. 

Materials and Methods  

Data were drawn from two EORTC-sponsored randomised clinical trials (RCTs): a three-arm 

RCT of two cisplatin-based treatments and paclitaxel plus gemcitabine in advanced non–small-

cell lung cancer, and an RCT comparing cisplatin with or without raltitrexed in patients with 

malignant pleural mesothelioma. MIDs for interpreting within-group change and between-

group differences in change over time were computed using anchor-based approaches, for 

improvements and deteriorations separately. Distribution-based approaches provided 

corroborative evidence. 

Results 

The combined data from the trials comprised 730 patients. Available data allowed us to 

determine 8/14 anchor-based MIDs for EORTC scales for improvements, and 9/14 MIDs for 

deterioration. Furthermore, we provided distribution-based estimates for all 14 QLQ-C30 

scales. Most MIDs for improvements ranged between 5 and 10, for both within-group and 

between-group differences. Outliers were appetite loss and constipation, with MIDs up to 15 

score points. MIDs were slightly larger for within-group deterioration, ranging from –5 to -15, 

with the largest for Nausea/vomiting (-14) and Appetite loss (-15). MIDs for between-group 

differences in deterioration ranged from -4 (Physical, Role, and Social functioning, and Global 

quality of life) to -9 (Nausea/vomiting, Appetite loss and Constipation).  

Conclusions 

MIDs vary over scales and for between- versus within-group comparisons; this must be taken 

into account when interpreting changes. Nevertheless, the majority of MIDs range between 5 

and 10 score points, in line with previously used thresholds for QLQ-C30. These findings and 

those from other tumor-specific MID analyses will inform a planned consensus process 

identifying commonalities and differences across tumor sites. 

 

Keywords: Lung cancer, pleural mesothelioma, minimally important difference (MID), 

clinical anchors, quality of life (QoL), EORTC QLQ-C30 
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INTRODUCTION 

Lung cancer is the most prevalent cancer worldwide and accounts for the highest number of 

cancer deaths [1]. Smoking is the number one cause of lung cancer [2,3,4,5], but also genetics 

[6,7], pollution and occupational exposure [8, 9, 10] , socioeconomic factors [11], as well as 

gender [12, 13] play a role in its epidemiology. Prognosis is poor, although the 5-year relative 

survival rates for all types of lung cancer increased from 11% to 20% in the past four decades 

[14]. This increase is due to in part to earlier detection but moreso to progress in systemic 

therapies such as targeted therapy and immunotherapy [15, 16, 17]. 

 

There are two main types, Non-Small Cell Lung Cancer (NSCLC), accounting for 

approximately 85% of cases, and Small Cell Lung Cancer (SCLC). Treatment decisions are 

based on cancer type, stage, histology and grade, performance status, and comorbid conditions. 

Treatment options for lung cancer are surgery, radiotherapy, chemotherapy, and advanced 

systemic therapies including targeted therapy and immunotherapy.  In an attempt to improve 

clinical outcomes, these treatment options are often administered in a multimodality approach 

[18, 19]. 

 

Another malignancy that differs from lung cancer in aetiology but is associated with similar 

somatic symptoms (dyspnea, pain in the chest, fatigue) is malignant pleural mesothelioma 

(MPM). Compared to lung cancer, MPM is a relatively rare disease with worldwide incidences 

rates per 100.000 ranging from 0,6 (Poland) to 3,4 (United Kingdom) [20]. The major cause of 

MPM is exposure to asbestos (90%), and most affected patients are men (80%) [21]. The 

outcome is unfavourable, with median survival less than 1 year [22]. Treatment options include 

chemotherapy, radiotherapy and surgery, often administered in a multimodal strategy [21, 22]. 

Despite the different nature and trajectory of the diseases, lung cancer and MPM have common 

respiratory problems and impact on patients’ activities and QoL, which justifies combining the 

two samples for the present purposes.   

 

Malignant conditions and their treatments often affect patients’ quality of life (QoL). Therefore, 

QoL is now assessed as an endpoint in most cancer clinical trials. A commonly used QoL 

assessment tool in cancer clinical trials is the European Organisation of Research and Treatment 

of Cancer (EORTC) QLQ-C30 [23], which covers core aspects of quality of life of cancer 

patients, including five aspects of functioning and eight common symptoms. It is supplemented 

by a lung-cancer specific module, QLQ-LC13 [24], which was recently updated in response to 

the improvements in diagnostics and therapy mentioned above (QLQ-LC29) [25]. The EORTC 
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QLQ-C30 and the QLQ-LC13 have also been successfully used and validated in patients with 

MPM [26]. 

 

When it comes to interpreting changes or differences in QoL, the concept of minimal important 

difference (MID) is crucial. MID is commonly defined as the smallest change in QoL that is 

perceived as “relevant” or “important” by a patient or by a third party (eg, physician), and which 

may affect the course of patient management [27]. 

 

In the context of a larger project, the EORTC is exploring MIDs of its core questionnaire QLQ-

C30 in a series of studies involving a variety of diagnoses [28, 29, 30, 31, 32, 33, 34]. The focus 

of the present paper is lung cancer and malignant pleural mesothelioma, and is based on data 

collected in two EORTC-sponsored clinical trials.  The goal of this secondary analysis is 

twofold: to determine MIDs for interpreting (1) within-group change in EORTC QLQ-C30 

scores over time and (2) between-group differences in EORTC QLQ-C30 change scores over 

time. 

 

METHODS 

 

Description of the data  

The data were pooled across two published EORTC phase III trials. The first trial (EORTC 

08975) is a three-arm randomized study of paclitaxel/cisplatin, gemcitabine/cisplatin and 

paclitaxel/gemcitabine in advanced non–small-cell lung cancer; it enrolled 480 patients [35]. 

The second trial (EORTC 08983) compared cisplatin with or without raltitrexed in patients with 

malignant pleural mesothelioma; it enrolled 250 patients [22]. Both trials assessed QoL at 

baseline and multiple time points during treatment, using the EORTC QLQ-C30. Both trials 

were approved by the ethical committee of each participating center, and all patients consented 

to participate in their respective studies. Both trials were registered with clinicaltrials.gov, 

NCT00003589 and NCT00004920, respectively. 

 

The EORTC QLQ-C30 

This instrument comprises five functional scales (physical, role, emotional, social, and 

cognitive), a global health status/QoL scale, three multi-item symptom scales (fatigue, nausea 

and vomiting, and pain), and six single items (dyspnea, insomnia, appetite loss, constipation, 

diarrhea and financial difficulties). All scales meet the standards for reliability. The reliability 

and validity of the questionnaire has been highly consistent across different language-cultural 
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groups [36]. Both trials used version 3 of the EORTC QLQ-C30, and individual item responses 

were scored according to the scoring manual [36], so that scales and single item scores ranged 

from 0 to 100. For this paper, we deviated from standard scoring in one way to achieve 

consistency in scale direction: all scales were scored such that 0 represents the worst and 100 

the best possible score. Thus, in this paper, improvement is always represented by a positive 

sign and deterioration is always represented by a negative sign, for all scales and items. The 

financial difficulties scale was excluded from the analysis since suitable anchors were 

unavailable. 

 

Clinical anchors  

Anchors for each EORTC QLQ-C30 scale were selected from available clinical variables such 

as specific common terminology criteria for adverse events (CTCAE), physician examinations 

and WHO performance status (PS). Anchors for each scale were selected based on the 

correlation strength and clinical plausibility. Priority was given to anchor and scale pairs with 

correlations of ≥|0.30|, as recommended for determining MIDs [37]. Where attainable, 

anchors with stronger correlations were preferred as proposed by simulation studies [38]. For 

scales where the 0.30 threshold was unachievable for the majority of the anchors, we selected 

anchors with a mixture of weak (<0.30) to optimal correlations. Where available, multiple 

anchors per scale were used to offer assurance about the reliability of the estimated MIDs. The 

retained anchors were further screened for clinical plausibility by four clinical and HRQOL 

experts to avoid unreasonable findings. Details on the procedure for selecting anchors have 

earlier been described in a published protocol [39]. 

 

Definition of clinical anchor change groups 

For the retained anchors per EORTC QLQ-C30 scale, the following clinical change groups 

were defined according to anchor change scores: (i) deterioration; worsened by 1 anchor 

category, (ii) stable; no change in anchor category, and (iii) improvement; improved by 1 anchor 

category. Change scores ≥ 2 points in anchor categories were excluded from data used for MID 

estimation since they were considered to be obviously above the “minimal” expected change. 

 

Data analysis 

We applied anchor- and distribution-based methods to the pooled data set of QoL scales/items, 

following methods used in our previous MID studies [28, 29, 30, 31, 32, 33]. As these methods 

are described in detail in our earlier papers, we describe briefly below. All statistical analyses 

were performed using the SAS software [40].  
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Anchor-based methods 

The first anchor-based method estimated within-group MIDs, separately for improvement and 

deterioration, by calculating the mean change QoL score of patients within the improvement 

and deterioration clinical change groups respectively. This approach is known as the mean-

change method and it is useful for interpreting change in QoL scores over time within a group 

of patients.  

The second anchor-based method applied a linear regression model to estimate between-group 

MIDs for interpreting differences in changes over time between two distinct groups of patients. 

For each QoL scale/item and anchor pair, a regression model was fitted with the QoL change 

score as the outcome and a binary anchor factor coded as ‘stable’ = 0 and ‘improvement’ = 1 

when modelling improvement (excluding deteriorated observations) and ‘stable’ = 0 and 

‘deterioration’ = 1 when modelling deterioration (excluding improved observations). The 

resulting slope parameters for the ‘improved’ and ‘deteriorated’ covariates are the estimated 

MIDs for improvement and deterioration respectively.  

 

When multiple anchor-based MID estimates were available for the same QoL scale/item, they 

were triangulated to a single value by calculating a weighted estimate using the correlations 

between anchor and QoL change scores as weights. This was done separately for within-group 

MIDS and between-group MIDS. Also, to check if MIDs depend on trial (i.e., lung cancer 

versus pleural mesothelioma), a binary trial factor and its interaction with the binary anchor 

factor were added to the regression models (separately for improving and deteriorating QoL 

scores); this was possible for between-group MIDS only. To account for multiple testing across 

the various scales/items and direction of change, p-values below 0.001 were considered to be 

statistically significant in our regression models. 

 

Distribution-based methods  

The distribution-based estimates considered included 0.2 SD, 0.3 SD and 0.5 SD and standard 

error of measurement (SEM) [37]. These were calculated from the pooled data for each 

scale/item using the time point before or on the first day of treatment administration (t1).  

In addition to these cross-sectional estimates, within-group effect sizes (ES) were computed 

within every clinical change group by taking the mean of the QoL change scores divided by the 

SD of the change scores. These ES were classified according to Cohen's [41] guidelines, i.e. an 
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ES of 0.2 is small, 0.5 is moderate and ≥0.8 is large. Hence, only mean changes with effect 

sizes ≥ 0.2 and <0.8 were considered appropriate for inclusion as MID estimates, as an observed 

ES <0.2 reflects clinically unimportant changes and ESs ≥0.8 are obviously more than 

minimally important.  

 

RESULTS 

 

The combined data from the trials comprised 730 patients. A summary of patient and disease 

characteristics at baseline are presented in Table 1. The mean follow-up time for QoL was 

around 5 months and 4 months for the lung and MPM trial respectively. 

A total of 17 potential clinical anchors were initially evaluated for each EORTC QLQ-C30 

scale, based on available clinical variables in both trials. After prioritising anchors with at least 

a 0.3 cross-sectional correlation and expert endorsement of their clinical relevance, 9 anchors 

were finally retained. One such anchor was WHO performance status (PS), scored between 0 

(no cancer symptoms) and 4 (bedbound). The other 8 anchors referred to various CTCAEs 

(pain, fatigue, nausea & vomiting, diarrhoea, flulike syndrome, anorexia, gastrointestinal 

symptoms and constipation), all graded between 0 (no toxicity) and 4 (life-threatening).  

At least one anchor was identified for 11 of the 14 EORTC QLQ-C30 scales evaluated. In Table 

2, cross-sectional correlations between QoL scale/item scores and anchors ranged from 0.33 to 

0.66 in absolute values, while correlations between their change scores where in the range of 

0.20 to 0.50. The distribution of patients (and number of change observations) by the anchor 

change categories are summarised in Table A.1. The majority of the patients remained stable 

compared to those who improved or deteriorated. 

A summary of the anchor-based MIDs for interpreting change in QoL over time within and 

between-groups of patients is presented in Table 3. This considered only estimates from anchor 

clinical change groups with an ES of ≥ 0.2 and <0.8. The complete results are presented in 

Table A.2. Anchor-based MIDs were determined for improving scores in 8 of the 14 EORTC 

QLQ-C30 scales assessed, and in 9 scales for deteriorating scores. A weighted MID average is 

also presented for scales with multiple MIDs from different anchors (Table 3).   

In general, anchor-based MIDs varied somewhat by scale, anchor and, direction of change 

(improvement versus deterioration), as illustrated in Figure 1 where within-group MIDs from 

the mean change method (from Table 3) are plotted along with their 95% confidence intervals. 

As expected, positive change scores were observed within the improvement clinical change 

group and negative change scores within the deterioration clinical change group.  As shown in 

Table 3, within-group MIDs ranged from 5 to 13 points for improvement and -15 to -5 points 

https://www.sciencedirect.com/topics/medicine-and-dentistry/effect-size
https://www.sciencedirect.com/topics/medicine-and-dentistry/effect-size


8 
 

for deterioration, whereas between-group MIDs for improvement ranged from 4 to 15 points 

and deterioration -9 to -4. The MID estimates did not differ significantly by trial (results not 

shown). Overall, the MID estimates for most EORTC QLQ-C30 scales were in the range of 4 

to 10 points in absolute values for both within and between-group change.  

Distribution-based MIDs for the 14 assessed EORTC QLQ-C30 scales are presented in Table 

A.3. Compared to the distribution-based estimates, anchor-based MIDs for improvement were 

mostly in the range of 0.2 SD and 0.3 SD, except for Constipation with estimates closer to the 

0.5 SD and 1 SEM. Anchor-based MIDs for deterioration were mainly in the range of 0.2 SD 

and 0.5 SD. 
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DISCUSSION 

This is the most comprehensive analysis to date to specify MIDs for within-group comparisons 

as well as between-group comparisons of QLQ-C30 change scores over time for lung cancer 

and MPM patients. Available data allowed us to determine 8/14 anchor-based MIDs for QLQ-

C30 scales for improvements, and 9/14 MIDs for deterioration. Furthermore, we provided 

distribution-based estimates for 14 QLQ-C30 scales; this information backs anchor-based 

findings and supports interpretations when no anchor-based MIDs were available.  

Most anchor-based MIDs for improvements ranged between 5 and 10 score points, for both 

within-group and between-group differences. Outliers were appetite loss and constipation with 

MIDs up to 15 score points. MIDs were slightly larger for within-group deterioration, ranging 

from –5 to -15, with the largest for Nausea/vomiting (-14) and Appetite loss (-15). MIDs for 

between-group differences in deterioration ranged from -4 (Physical, Role, and Social 

functioning, and Global quality of life) to -9 (Nausea/vomiting, Appetite loss and Constipation). 

These MID estimates apply to lung cancer and MPM trials, as we found no statistically 

significant differences in MID estimates between the two trials used. This suggests that we may 

apply the derived MIDs with relative confidence to more recent trials on immunotherapy and 

targeted therapy for lung cancer.  

Maringwa et al. (2011) [42] had earlier published MIDs for 6 scales of the QLQ-C30 in lung 

cancer. Similar to this current study and previously published guidelines [43,44,45,46], our 

previous MID estimates were mostly in the 5 to 10 points range. In contrast to Maringwa et al., 

(2011), one of the trials used in the current analyses included data of patients with malignant 

pleural mesothelioma, whereas both trials used in the 2011 analyses included patients with non–

small-cell lung cancer. Also, our study pooled data on change scores that were computed across 

all possible pairwise timepoints [28, 29, 30, 31, 32, 33] while in 2011, we only looked at change 

between the two furthest two times points. Finally, our derived MIDs were based on 8 clinical 

anchors whereas in 2011 we used only two anchors, with relatively slightly weaker anchor 

versus QoL scale/item correlations.  

Our current study is the latest in a series of post-hoc analyses taking advantage of published 

EORTC trials on brain cancer, breast cancer, colorectal cancer, head and neck cancer, ovarian 

cancer, prostate cancer, and melanoma [28, 29, 30, 31, 32, 33, 34]. By and large the present 

data echo the pattern of the results of the previous studies.   

There are at least two ways to look at these results: on a granular level, certain differences were 

obtained in the size of anchor-based MIDs for the various QoL scales/items, and whether 

improvement or deterioration as well as within-group or between group differences were at the 

core. These differences, although not large, may be relevant for designing future clinical studies 
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that intend to focus on a particular QoL scale/item as a primary or co-primary endpoint and 

wish to explore this endpoint in a pre-specified context (improvement or deterioration; within-

group or between-group change). 

Adopting an overarching perspective, however, the present study as well as the other papers in 

this series of analyses, reveal that a large number of MIDs fall within the range of 5 to 10 score 

points, which is reminiscent of Osoba’s initial suggestion [43]. On a superficial level this can 

be seen to support the commonly used 10 points rule of thumb which, however, would risk 

underpowered analyses for many domains if used to determine sample size and would risk 

discounting clinically important findings less than 10 points. Growing empirical evidence that 

MIDs vary by scale, direction of change and by selected anchor casts doubt on the use of on 

global standards for defining clinically meaningful change. As proposed by Cocks et al [45], 

and supported by our series of studies [28, 29, 30, 31, 32, 33, 34], the solution lies in guidelines 

that advocate for a more nuanced, yet manageable, strategy to clinical relevance beyond a single 

threshold. 

The present results are limited since they are confined to two EORTC trials and involve 

moderate sample sizes. Furthermore, although these were international multicenter trials, the 

majority of the included patients stem from the Netherlands. Thus, clearly the generalizability 

of the present findings would profit from further analyses using other data sets outside the 

EORTC context, with larger samples and possibly with different anchors. Furthermore, we 

relied on anchors that were derived from data collected in two randomized clinical trials for 

safety purposes. Clinically appropriate anchors could not found for all QLQ-C30 scales from 

available data, Therefore, we were not able to specify MIDs for 7 respectively 6 of the total of 

15 QLQ-C30 scales. However, note that there are a number of published articles that provide 

general guidance on MID selection for all 15 QLQ-C30 scales [44, 45]. Our estimates generally 

aligned with the guidelines for small differences that was proposed by Cocks et al [44] for 

interpreting changes in QLQ-C30 scores over time. Also, most of the correlations between 

change scores of anchors and QoL scales were suboptimal (<0.30 but >=0.20). However, 

applying a mixture of anchors (with varying correlation strengths) for several QoL scales/items 

provided some reassurance about the plausibility of the MID estimates. Furthermore, the 

present analyses were based on data sets that were originally published in 2003 and 2005 and 

did not include immunotherapy. This may be seen as a limitation, but also as in interesting 

extension for future analyses. 
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Conclusion 

MIDs vary over scores/items, anchors and between versus within group comparisons. This 

should be taken into when interpreting changes. Nevertheless, the majority of MIDs range 

between 5 and 10 score points which is in line with the commonly used rule of thumb of 

interpreting QLQ-C30 change scores. An overarching consensus statement taking into account 

the findings from the various tumor-site specific MID analyses is warranted to specify when to 

use granular scale-specific MIDs and when a rule-of-thumb approach is sufficient.  
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Table 1: Baseline demographic and clinical characteristics of the patients by study 

 

study 

EORTC 08975 

(N=480) 

EORTC0 8983 

(N=250) 

Total 

(N=730) 

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

Gender                                                                        

                  Male                           318 (66.3)         199 (79.6)         517 (70.8)       

                 Female                         162 (33.8)          51 (20.4)         213 (29.2)       

Performance status                                                            

 0                              113 (23.5)          62 (24.8)         175 (24.0)       

 1                              311 (64.8)         155 (62.0)         466 (63.8)       

 2                               56 (11.7)          33 (13.2)          89 (12.2)       

Clinical M staging                                                            

 M1                             388 (80.8)          39 (15.6)         427 (58.5)       

 M0                              92 (19.2)         206 (82.4)         298 (40.8)       

 Mx                               0 (0.0)             5 (2.0)             5 (0.7)         

Country                                                                       

 Netherlands                    367 (76.5)          59 (23.6)         426 (58.4)       

 Egypt                           37 (7.7)           43 (17.2)          80 (11.0)       

 Germany                         24 (5.0)           33 (13.2)          57 (7.8)        
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Table 1: Baseline demographic and clinical characteristics of the patients by study 

 

study 

EORTC 08975 

(N=480) 

EORTC0 8983 

(N=250) 

Total 

(N=730) 

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

 United Kingdom                  12 (2.5)           30 (12.0)          42 (5.8)        

 Spain                           25 (5.2)            0 (0.0)            25 (3.4)        

 Poland                           0 (0.0)            21 (8.4)           21 (2.9)        

 Canada                           0 (0.0)            20 (8.0)           20 (2.7)        

 France                           5 (1.0)            14 (5.6)           19 (2.6)        

 Belgium                          2 (0.4)            10 (4.0)           12 (1.6)        

 Others1                           8 (1.7)            20 (8.0)           28 (3.8)        

Age                                                                                                                     

 Mean (SD)                                          56.23 (9.80)      57.88 (9.34)      56.80 (9.67)      

 Interquartile   49.0 - 64.0       53.0 - 64.0       51.0 - 64.0       
1Other countries:  Peru, Switzerland, Italy, Czech Republic and South Africa 
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Table 2: Correlations over all time points of HRQOL scale scores with anchors, and correlations between change scores of the HRQOL scales and 
change in anchors 

  
Score Change score 

  

EORTC QLQ-C30 

scale Anchor 
n1R (n1)* 

 
 

Correlation n2R (n2)* Correlation 

Physical 

functioning Performance status 2626 (560) -0.51 5237 (549) -0.30 

 CTCAE Fatigue 2686 (582) -0.35 5709 (562) -0.30 

 

CTCAE Flulike 
syndrome 2686 (582) -0.34 5709 (557) -0.24 

Role functioning Performance status 2651 (560) -0.45 5300 (550) -0.30 

  CTCAE Fatigue 2711 (582) -0.33 5782 (568) -0.20 

 

CTCAE Flulike 
syndrome 2711 (582) -0.33 5782 (564) -0.20 

Social functioning Performance status 2638 (560) -0.36 5250 (551) -0.20 
Global quality of 

life Performance status 2635 (560) -0.44 5252 (551) -0.20 

 CTCAE Fatigue 2693 (582) -0.33 5735 (564) -0.20 

Pain Performance status 2662 (560) -0.39 5324 (564) -0.20 

 CTCAE Pain 2724 (582) -0.61 5824 (571) -0.32 

Fatigue Performance status 2657 (560) -0.45 5311 (555) -0.21 

 CTCAE Fatigue 2718 (582) -0.41 5809 (571) -0.30 

  

CTCAE Flulike 
syndrome 2718 (582) -0.4 5809 (566) -0.30 

Nausea and/or 

vomiting 

CTCAE Nausea & 
vomiting 2720 (582) -0.5 5819 (560) -0.32 

 

CTCAE 
Gastrointestinal 2720 (582) -0.44 5819 (561) -0.30 

Appetite Performance status 2648 (560) -0.43 5291 (560) -0.20 

  CTCAE Anorexia 1086 (226) -0.49 2440 (222) -0.31 

 Gastrointestinal 2711 (582) -0.36 5787 (561) -0.21 

Diarrhea CTCAE Diarrhea 1076 (226) -0.66 2400 (223) -0.50 

Constipation 

CTCAE 
Constipation 1602 (356) -0.53 3267 (346) -0.33 

* n1R (n1) and n2R (n2) can vary by anchor and EORTC QLQ-C30 scale.  

Abbreviations: 

EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire core 30; n1 = number of patients 

with at least 1 matched EORTC QLQ-C30 and an anchor form; n1R = number of repeated anchor and HRQOL matched forms across all patients; n2 = 

number of patients with at least 2 matched EORTC QLQ-C30 and an anchor form (at least 2 forms are needed to compute change scores); n2R = 

number of repeated EORTC QLQ-C30 scale and anchor change scores across all patients; CTCAE, common terminology criteria for adverse events. 
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Table 3: Summary of anchor-based MIDs (weighted average) for both within-group and between-group change 
over time. 

 

EORTC QLQ-C30 

scale 

Anchor-based MID for  

within-group change 

Anchor-based MID for between-group  
difference in change scores 

 

MID for 

Improvement 

MID for 

Deterioration 

MID for 

difference in 

improvement 

MID for 

difference in 

deterioration 

Physical functioning 6 -8 to -6 (-7) 5 -4 

Role functioning 9 -11 to -7 (-9) 7 -8 to -4 (-6) 

Social functioning 6 -5 5 -4 

Global quality of life 5 -5 4 -4 

Pain 8 to 10 (9) -12 7 to 10 (9) -9 

Fatigue 6 -10 to -8 (-9) 6 -6 to -5 (-6) 

Nausea and/or vomiting no MID -14 to -13 (-13) no MID -9 to -7 (8) 

Appetite loss 6 to 11 (8) -15 to -8 (-11) 6 to 15 (10) -9 to -5 (-7) 

Constipation 13 -10 13 -9 

The within-group MIDs are derived from the mean change method and the between-group MIDs from the linear regression 

 The average MIDs within parenthesis are 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; ‘no MID’ 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 
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Figure 1: Mean change estimate and 95% confidence interval for improvement and deterioration in 

EORTC QLQ-C30 scores, across multiple anchors and averaged across different time periods. 

Only for scales with at least 1 suitable anchor or with effect size >=0.2 and <0.8 within the 

“deteriorate” and “improve” groups are plotted.    

These mean change estimates are useful for interpreting within-group change in EORTC QLQ-C30 

scores over time. 

Abbreviations: PF = physical functioning; RF = role functioning; SF = social functioning; QL = global 

quality of life; PA = pain; FA = fatigue; NV = nausea and/or vomiting; AP = appetite loss; CO = 

Constipation; 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 
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1.  Appendix 

Table A.1: Number of change observations (number of patients) by change scores of suitable anchors 

Anchor 

change 

score 

CTCAE 
Nausea & 
vomiting 

CTCAE 
Fatigue 

CTCAE 
Pain 

CTCAE 
Anorexia 

CTCAE 
Flulike 

symptoms 

CTCAE 
Constipation 

CTCAE 
Gastrointestinal 

CTCAE 
Diarrhoea Performance 

status 

-4 1 (1)        2 (2)   

-3 30 (10) 16 (5) 14 (7)  14 (5) 15 (4) 20 (8) 1 (1)  

-2 173 (78) 130 (48) 236 (72) 34 (17) 181 (71) 55 (23) 181 (74) 14 (4) 18 (6) 

-1 692 (231) 786 (213) 907 (205) 342 (79) 898 (241) 241 (65) 892 (267) 66 (20) 584 (139) 

0 3093 (509) 3311 (519) 3969 (531) 1614 (208) 3009 (514) 2812 (334) 2954 (510) 2300 (223) 4012 (524) 

1 1304 (336) 1237(321) 580 (178) 386 (98) 1320 (146) 185 (70) 1349 (354) 61 (24) 686 (184) 

2 475 (202) 331 (119) 126 (51) 66 (25) 384 (19) 64 (28) 374 (170) 7 (4) 38 (15) 

3 68 (39) 29 (16) 8 (5) 13 (3) 34 (5) 5 (4) 65 (37) 6 (2) 3 (2) 

4 4 (4)         3 (3)   

Abbreviations: CTCAE, common terminology criteria for adverse events. 
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Table A.2: Estimated means (effect sizes) of HRQOL change score by clinical change groups that are based on selected anchors per EORTC QLQ-
C30 scale 

  Mean change method 
Linear regression 

EORTC QLQ-C30 

scale 
Anchor Improvement (ES) Stable (ES) Deterioration (ES) 

Improvement Deterioration 

Physical 

functioning 
Performance 
status 

6.05 (0.3) -2.10 (-0.10) -7.59 (-0.38) 5.37 -3.70 

  
CTCAE  
fatigue 

1.09 (0.05) a -2.06 (-0.10) -7.02 (-0.34) 2.76 a -4.39 

  
CTCAE  
flulike 
symptoms 

0.39 (0.02) a -2.21 (-0.11) -6.41 (-0.31) 2.71 a -3.50 

Role functioning 
Performance 
status 

8.89 (0.29) -1.35 (-0.04) -11.48 (-0.38) 7.36 -7.84 

  
CTCAE  
fatigue 

0.62 (0.02) a -1.72 (-0.06) -8.26 (-0.27) 2.08 a -5.75 

  
CTCAE  
flulike 
symptoms 

0.86 (0.03) a -2.17 (-0.07) -7.39 (-0.24) 3.55 a -3.78 

Social functioning 
Performance 
status 

5.62 (0.22) -0.79 (-0.03) -4.87 (-0.20) 4.56 -3.94 

Global quality of 

life 
Performance 
status 

5.05 (0.25) 0.2 (0.01) -5.23 (-0.26) 4.10 -3.85 

  
CTCAE  
fatigue 

0.99 (0.05) a -0.77 (-0.07) -4.94 (-0.25) 2.13 a -3.61 

Pain 

Performance 
status 

10.13 (0.39) 1.9 (-0.07) -2.67(-0.10) a 6.87 -3.54 a 

  CTCAE  pain 8.24 (0.32) -0.76 (0.) -11.79 (-0.45) 10.36 -8.99 

Fatigue 
Performance 
status 

6.13 (0.25) -2.53(-0.0) -9.99 (-0.41) 6.22 -5.76 

  
CTCAE  
fatigue 

3.75 (0.15) a -2.33(-0.0) -8.88 (-0.36) 5.57 a -6.10 

  
CTCAE  
flulike 
symptoms 

3.05 (0.12) a -2.7(-0.0) -8.24 (-0.34) 5.75 a -4.60 

Nausea and/or 

vomiting 
CTCAE  
gastrointestinal 

-0.04 (0.0) a -3.5 (-0.17) -12.64 (-0.6) 3.86 a -7.18 

  
CTCAE  
nausea 
vomiting 

2.43 (0.12) a -3.03 (-0.14) -13.61 (-0.65) 5.54 a -8.74 

Appetite 
Performance 
status 

7.36 (0.25) -2.11 (-0.07) -7.93 (-0.27) 6.54 -5.43 

  
CTCAE  
anorexia 

11.11 (0.38) -5.01 (-0.17) -14.8 (-0.51) 15.06 -9.09 

  
CTCAE  
gastrointestinal 

6.13 (0.21) -1.48 (-0.05) -9.05 (-0.31) 6.36 -6.21 

Diarrhea 
CTCAE  
diarrhea 

15.66 (1.34) a 0.22 (0.02) -14.12 (-1.21) a 14.36 a -13.25 a 

Constipation 

CTCAE  
constipation 

12.71 (0.57) -0.74 (-0.03) -9.52 (-0.43) 12.81 -9.46 

a These estimated change scores were not considered to summarise the MID estimate because their ES were either <0.2 or ≥0.8 
All the ESs for the “stable” group were < 0.2 
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 
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Table A.3 Distribution-based estimates 

 Distribution-based HRQOL scores at t1  

(No. of patients = 602 to 613) 

EORTC QLQ-C30 

scale 

0.2 SD 0.3 SD 0.5 SD 1 SEM 

PF 5 7 12 7 

RF 7 10 16 14 

SF 6 9 15 11 

QL 5 7 11 9 

FA 5 8 13 11 

PA 6 9 16 12 

CF 4 6 10 9 

EF 5 7 12 9 

NV 3 5 8 10 

AP 6 10 16 15 

DY 6 9 15 13 

CO 5 7 12 10 

DI 3 5 8 8 

SL 7 10 17 15 

Abbreviations: t1 is the time point before or on the first day of treatment administration; HRQOL= health-related quality 

of life; SD = standard deviation; SEM = standard error of measurement;  PF = physical functioning; RF = role functioning; 

CF = cognitive functioning; EF = emotional functioning; SF = social functioning; FA = fatigue; PA = pain; NV = 

nausea/vomiting; QL = global health status; DY = dyspnoea; AP = appetite loss; SL; sleep disturbance;  CO = constipation; 

DI = diarrhoea  

 
 
 
 

 


