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A B S T R A C T

Introduction: Minimal important change estimates (MIC) are useful for interpreting results of clinical research 
with quality of life (QoL) as an endpoint. For the European Organisation for Research and Treatment of Cancer 
head and neck cancer module, the EORTC QLQ-HN43, no such thresholds are established.
Methods: Head and neck cancer patients under active treatment (n = 503) from 15 countries completed the 
EORTC QLQ-HN43 three times (t1: before treatment, t2: three months after t1, t3: six months after t1). A sub
group completed a Subjective Significance Questionnaire (SSQ), indicating experienced change from the pre
vious time point in four QoL domains. QoL was assumed to deteriorate after t1 and improve again until t3. The 
MIC was established using the average of mean differences in SSQ groups (MICmean) and estimates based on 
logistic regressions (MICpredict). Additionally, minimal detectable changes (MDC) were computed using 0.5 
standard deviation and standard error of the mean.
Results: For swallowing, speech, dry mouth, and global QoL, the MIC for deterioration were 13, 14, 26, and 10 
respectively. The MIC for improvement were 8 (swallowing), 6 (dry mouth), and 5 (global QoL); no MIC for speech 
improvement can be presented because of insufficient correlation between change score and anchor. The MDC 
estimates for deterioration were 15, 14, 15, and 11. For improvement, the MDC estimates were 13, 14, 14, and 
11.
Conclusions: Our results underline that no single MIC or MDC can be applied to all EORTC QLQ-HN43 scales, and 
that the MIC for deterioration seems larger than those for improvement.

1. Introduction

One method to estimate the effect of a treatment is to compute the 
percentage of responders. To do this, however, what constitutes a 
responder needs to be defined. For patient-reported outcomes, a com
mon method to define a “response” in the score of a specific question
naire is to calculate its Minimal Important Difference (MID) or Minimal 
Important Change (MIC).

The MID is the minimal difference between groups that is considered 
to be of clinical relevance. It is often defined as the smallest score dif
ference that patients consider meaningful or that would prompt a dis
cussion with the patient in relation to the standard treatment or 

supportive care options [1–3]. There is no established gold standard 
method for calculating the MID, but it is common to use both 
anchor-based and distribution-based approaches (though the latter one 
should rather be named Minimal Detectable Difference, MDD, because it 
is conceptually different to the MID [1,4,5], which is why we use this 
term).

The MIC has been defined as the “threshold for a minimal within- 
person change over time above which patients perceive themselves 
importantly changed” [5]. This definition precludes using 
distribution-based methods for its calculation because measures iden
tified by this approach should rather be called Minimal Detectable 
Change (MDC). It also excludes using third parties (physicians, parents 
etc.) to define what change is important. Other authors [2,6] use the 
term MIC more broadly for all least within-person changes that are of 
clinical relevance, thereby including both anchor- and 
distribution-based approaches and allowing third parties to define the 
anchor. In our study, we use the term “minimal important” (MIC/MID) 
for anchor-based approaches and “minimal detectable” (MDC/MDD) for 
distribution-based approaches [7].

There are different opinions in the scientific community about the 
equivalence of distribution-based vs. anchor-based approaches. The 
latter ones are often preferred, but this is not always the case. Crosby [2]
argued that a combination and integration of both approaches should be 
considered. We decided to use both approaches but consider 
anchor-based estimates (MIC/MID) to be clinically more relevant.

One of the most widely used questionnaires to measure health- 
related quality of life (HRQoL) in patients with cancer is the European 
Organisation for Research and Treatment of Cancer Quality of Life Core 
Questionnaire (EORTC QLQ-C30) [8] and its accompanying modules for 
specific cancer entities or conditions, such as for head and neck cancer 
[9,10] or fatigue [11].

For the EORTC QLQ-C30, a number of studies have been conducted 
to establish its MID [12–19] and MIC [20–22]. However, for its modules, 
this has rarely been done. Sully et al. investigated it for the myeloma 
module [23], Reni et al. for the pancreatic cancer module [24], and 
Coomans et al. for the brain cancer module [25].

We recently updated the head and neck cancer module, the EORTC 
QLQ-HN43 [10,26,27], and explored various approaches to estimate its 
MID and MIC [28], using its swallowing scale as an example. This 
exploration was necessary because there are many methods available to 
define MID and MIC, without clear advantages of one over another. 
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While the mean difference in score between two time points among 
patients who say their HRQoL has changed “a little” is a method often 
used, there are also suggestions to use receiver operating curves (ROC) 
[29] or logistic regression [5,6,30,31]. We found that the ROC approach 
did not work well in our sample, whereas subjective change ratings and 
predictive modelling for establishing the MIC and standard deviation 
based approaches for establishing the MDD/MDC were suitable methods 
[28].

In this paper, we present the MID/MDD and MIC/MDC estimates 
using these methods for all scales of the EORTC QLQ-HN43, together 
with the ones of the EORTC QLQ-C30, for patients with head and neck 
cancer. This study represents the first effort to examine these important 
thresholds for a widely used measure, using a large international sample 
of patients.

2. Methods

2.1. Study design and data collection

This was a multi-national prospective cohort study with consecutive 
accrual. Its aim was to determine key psychometric properties of the 
EORTC QLQ-HN43. Patients included were about to start treatment, 18 
years or older, able to complete a questionnaire and had one of the 
following diagnoses: lip, oral cavity, salivary glands, oro-hypopharynx, 
nasopharynx, nasal cavity, nasal sinuses, larynx, sarcoma in the head 
and neck region, or lymph node metastases from unknown primary in 
the head and neck area.

Patients completed the questionnaire before treatment (“baseline” - 
t1), three months after baseline (t2), and six months after baseline (t3). 
It was assumed that HRQoL would on average deteriorate after t1 and 
improve again until t3, based on findings in the literature [32] and on 
expertise from the clinicians in our group.

Collaborators in the following countries enrolled patients: Brazil, 
Chile, Egypt, Germany, Greece, Israel, Italy, Japan, Norway, Poland, 
Portugal, Spain, Sweden, the United Kingdom, and the United States.

2.2. Instruments

The questionnaires for which we sought to determine the MIC and 
MID were the EORTC QLQ-C30 [8] and its head and neck cancer mod
ule, the EORTC QLQ-HN43 [10]. The EORTC QLQ-C30 consists of 30 
items, combined into five functional and nine symptom scales. Recently, 
it has been suggested that a summary score can also be meaningfully 
used [33,34]. The 43 items of the EORTC QLQ-HN43 can be combined 
into 19 scales [10].

At time points t2 and t3, in some centres, participants were also 
asked to complete the Subjective Significance Questionnaire (SSQ) [35]. 
In the SSQ, the patients rated the extent to which their HRQoL had 
changed (improved or worsened) in the areas of four selected domains: 
swallowing, speech, dry mouth and overall31 quality of life compared to the 
previous time point (e.g., “Since the last time I filled out the question
naire, my swallowing is …”). The response options for these items 
ranged from very much worse to very much better on a 7-point Likert 
scale. We did not ask the participants to judge the change of their HRQoL 
in all domains in order to keep the questionnaire burden low. The first 
three domains were selected as they have previously been rated as most 
important by patients with head and neck cancer [27], and overall 
quality of life was included due to its general applicability. The SSQ 
served as anchor for important change.

The collaborators documented information on gender, age, educa
tion, tumour location, tumour stage at baseline. The treatment and 

Karnofsky Performance Score (KPS) were documented at each time 
point.

2.3. Analysis

We developed the analysis plan through iterative discussions and 
based on the results of our previous work for the swallowing scale [28]. 
Guidance from Canadian [36], US American [2], and Dutch [4–6,37]
working groups were also considered.

2.3.1. Descriptive analyses
The mean change scores (delta Δ) between t1 and t2 as well as be

tween t2 and t3 were calculated for all scales together with their stan
dard deviation (SD) and minimum/maximum. The proportion of 
patients improved and deteriorated based on the anchor was obtained 
for each SSQ item.

2.3.2. Methods for estimating the minimal important difference (MID)
We calculated Pearson correlation coefficients between the KPS and 

EORTC scales at each time point. It was defined a priori that if a cor
relation was ≥ 0.70, the KPS would be used as an anchor for the MID, 
keeping in mind that this would be using a relatively rough physician 
rating to define meaningful differences for patient-reported outcome 
measures, which is conceptually weak. However, due to the lack of other 
suitable anchors available in the database we decided to try this 
approach but use a relatively high threshold [38]. Correlations below 
0.70 were considered to indicate that the KPS was not an adequate an
chor. According to Devji et al. [36], a correlation of ≥ 0.70 indicates 
“definitely” good correlation of anchor and PROM, supporting the 
credibility of the MID estimate.

2.3.3. Methods for estimating the minimal detectable difference (MDD)
For each EORTC scale, we computed the 0.5 SD and the standard 

error of measurement (SEM) of the scale score at t1, t2 and t3. The SEM 
was obtained by calculating SEM = SD*square root of (1-Cronbach’s 
alpha). The alpha was derived from the current sample, specifically for 
each time point. We then averaged the estimates obtained from all time 
points and both approaches (SEM and SD) for each EORTC scale.

2.3.4. Methods for estimating the minimal important change (MIC)
We used the following steps to estimate the MICs: 

11. MIC for deterioration: 
a. The mean EORTC change score of the subset of patients who 

reported that they had deteriorated “a little” between t1 and t2 
on the relevant SSQ item was calculated (the MICmean). That is, 
we examined the mean change in EORTC swallowing, speech, 
dry mouth, and global health status/QoL scores for the subgroup 
of patients who reported “a little” deterioration on the t2 SSQ 
swallowing, speech, dry mouth, and overall quality of life items, 
respectively. In addition, as a secondary analysis, we exam
ined the mean change in each of the other EORTC scales for 
patients who reported that they were “a little worse” on the 
SSQ overall quality of life item at t2. These secondary analyses 
examined the viability of an indirect general anchor (subjec
tive changes in overall quality of life) to evaluate changes in 
specific domains (senses, shoulder problems, coughing, etc.) by 
point-biserial correlations of the anchor with the EORTC 
change score. We anticipated that findings would be less 
rigorous or precise. This method of estimating the MIC by 
using mean change scores for the subgroup of patients who 
endorse a category that represents minimal change on an an
chor (e.g., “a little worse” on the SSQ) has several drawbacks 
(imprecise estimates due to small samples and systematic bias 
towards zero [5]) but this is a very commonly used approach 
and it is displayed for comparison with other studies.

31 The respective scale of the EORTC QLQ-C30 is named “global health status/ 
quality of life” but for the SSQ, we used the original wording developed by 
Osoba et al. [33] which is “overall quality of my life”.
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b. The responses per SSQ item measured at t2 were grouped into 
a deteriorated category (including the responses “very much 
worse”, “moderately worse”, “a little worse”) versus a not 
deteriorated category (including “about the same”, “a little 
better”, “moderately better”, “very much better”). Using these 
two categories, we calculated a logistic regression predicting 
SSQ “deterioration” (vs. “not deteriorated”) between t1 and t2, 
with the EORTC change score between t1 and t2 as the inde
pendent variable, and obtained the MIC based on predictive 
modelling (the MICpredict) by calculating (ln(odds-pre)-inter
cept)/regression coefficient [6]. Separate logistic regression 
models were tested predicting “deterioration” vs “no deterio
ration” at t2 on the SSQ swallowing, speech, dry mouth, and 
overall quality of life items from change scores on the EORTC 
swallowing, speech, dry mouth, and global health status/QoL 
scales, respectively. In addition to these analyses that used a 
specific conceptually relevant anchor for each EORTC change 
score, we also conducted secondary analyses that examined 
the viability of an indirect, general anchor (the SSQ overall 
quality of life item) for each of the other EORTC scales. Again, 
we expected the results of these secondary analyses to be of 
interest but less compelling.

12. MIC for improvement:

a. The mean EORTC change score of the subset of patients who reported 
that they had improved “a little” between t2 and t3 on the relevant 
SSQ item was calculated. That is, we examined the mean change in 
EORTC swallowing, speech, dry mouth, and global health status/QoL 
scales for the subgroup of patients who reported “a little” improve
ment on the t3 SSQ swallowing, speech, dry mouth, and overall quality 
of life items, respectively. In ancillary analyses, we used the indirect 
global anchor, evaluating mean change in each of the other EORTC 
scales for the subgroup of patients who reported “a little” improve
ment in the SSQ overall QoL item at t3.

b. SSQ responses from t3 were grouped into an improved category 
(“very much improved” to “a little improved”) versus a not improved 
category (“about the same” and all indications of worsening). Pre
dictive modelling was performed analogous to the procedure for 
deterioration, but this time with improvement at t3 as the outcome 
variable and the changes between t2 and t3 taken as covariate. 
Separate logistic regression analyses were used to predict 
“improvement” vs “no improvement” at t3 on the SSQ swallowing, 
speech, dry mouth, and global quality of life items from change scores 
on the EORTC swallowing, speech, dry mouth, and global health status/ 
QoL scales, respectively. In addition to the analyses that used a 
specific conceptually relevant anchor for each EORTC score, we also 
conducted secondary analyses that examined the viability of the 
general anchor—the SSQ overall QoL item at t3, for each of the other 
EORTC scales. If the percentage of improved patients was < 0.40 for 
a SSQ anchor, the MICpredict was corrected with the formula MICad

justed = MICpredict - (0.09 +0.103 x point biserial correlation coeffi
cient of change score with anchor) x SD of change score x log-odds 
(imp) [5,37].

To calculate the MIC for each EORTC scale, we averaged together the 
estimates obtained from the MICmean and MICpredict approaches, except 
for those scales for which the association of the anchor with the change 
score was inadequate, according to guidance provided by Terwee, 
although with a lower threshold [5]. This was assessed by calculating 
point biserial correlations between the anchor (the dichotomized SSQ 
items) and the relevant EORTC change scores. Correlation coefficients 
below 0.15 were considered to be inadequate and thus no average was 
calculated [5]. Notably, this threshold was not used to decide whether 
the MIC should be calculated or not, but rather whether the two MIC 
estimates (MICmean and MICpredict) were combined or not. All MIC and 
the corresponding correlation coefficients are presented. Readers can 

decide for their specific research purpose whether the correlation seems 
to be sufficient or not.

2.3.5. Methods for estimating the minimal detectable change (MDC)
For each EORTC scale, we calculated the SEM and the 0.5 SD of the Δ 

between t1 and t2 (when most QoL scores were expected to become 
worse) to determine the MDC for deterioration as well as the SEM and 
the 0.5 SD of the Δ between t2 and t3 (when most scores were expected 
to show some recovery) to determine MDC for improvement.

The SEM for the MDC was obtained by calculating SEM=SD*square 
root of (1- intra-class correlation coefficient (ICC) between t1 and t2). 
Here, the ICC rather than Cronbach’s alpha was used as the reliability 
coefficient because the MDC is a measure of change and a test-retest- 
measure is more appropriate [4]. The ICC was derived from our sample.

3. Results

3.1. Participants

There were 503 participants from 15 countries (Table 1). They were 
19 to 87 years old (mean 63, SD 11 years). The patient flow is presented 
in Figure 1 and is described in detail elsewhere [28]. The SSQ was 
completed by 213 patients at t2 and by 214 patients at t3.

3.2. Changes in quality of life and proportion improved / deteriorated

The mean EORTC scale scores together with SD are displayed at 
eTable 1 (supplement). Average EORTC change scores (Δ) between t1 

Table 1 
Patient characteristics (n = 503).

Variable Category N Percent

Gender Male 365 73 %
Female 134 27 %
Missing information 4 1 %

Education < 10 years 157 31 %
10 years 83 17 %
> 10 years 223 44 %
unknown 40 8 %

Cancer site Larynx 81 16 %
Hypopharynx 44 9 %
Oropharynx 173 34 %
Oral cavity 151 30 %
Parotid gland 22 4 %
Nasal cavity and sinuses 17 3 %
Unknown primary 13 3 %
Missing information 2 0.4 %

Cancer stage I 59 12 %
II 90 18 %
III 93 18 %
IV 249 50 %
Missing information 12 2 %

Karnofsky Performance Score(at 
baseline)

100 180 36 %
90 174 35 %
80 87 17 %
70 40 8 %
60 11 2 %
50 1 < 1 %
40 2 < 1 %
Missing information 8 2 %

Treatment Surgery alone 95 19 %
Radiotherapy alone 86 17 %
Chemotherapy alone 11 2 %
Chemo-radiation 136 27 %
Chemo-radiation with 
surgery

74 15 %

Surgery and 
chemotherapy only

6 1 %

Surgery and radiotherapy 
only

68 14 %

Other 27 5 %

S. Singer et al.                                                                                                                                                                                                                                   European Journal of Cancer 212 (2024) 115062 

4 



and t2 and between t2 and t3 together with 95 % confidence intervals 
can be found in eTable 2.

The proportion of patients who reported any level of deterioration (i. 
e., very much worse, moderately worse, or a little worse) between t1 and 
t2 for the four SSQ items ranged from 42 % (speech) to 64 % (dry 
mouth). The proportion of patients who experienced any level of 
improvement (i.e., very much better, moderately better, or a little bet
ter) between t2 and t3 ranged from 31 % (dry mouth) to 51 % (overall 
quality of life) (Table 2).

3.3. Minimal important difference (MID)

The correlation coefficients of the various EORTC scale scores with 
the KPS turned out to be below our threshold of 0.70 (eTable 3) and, 

therefore, KPS was disregarded as an anchor.

3.4. Minimal detectable difference (MDD)

The MDD, taken as the average of SEM and SD-based estimates of all 
time points combined, ranged from 9, for nausea and vomiting, to 21, for 
insomnia, appetite loss, and role functioning (Table 3).

3.5. Minimal important change (MIC)

The correlation coefficients between the four specific SSQ anchors (i. 
e., swallowing, speech, dry mouth, overall quality of life) and the respective 
EORTC change scores ranged from 0.30 to 0.49 regarding deterioration, 
and from 0.15 to 0.42 regarding improvement (Table 4).

The correlation with the SSQ global anchor “overall quality of life” 
was ≥ 0.30 for three of the EORTC change scores for “deterioration” at 
t2 (body image, speech, and physical functioning) and for seven EORTC 
change scores for “improvement” at t3 (social eating, swallowing, 
emotional functioning, social functioning, fatigue, appetite loss, and the 
summary score); it was below our threshold of 0.15 in 13 scales for 
deterioration and in nine scales for improvement, suggesting that overall 
quality of life may not be a useful anchor for many of the EORTC scales 
(see eTable 4 for details).

All MICmean and MICpredict are displayed in Table 4. Averaging 
together results from the MICmean approach (evaluating average change 
scores among the subset of patients who reported “a little” change on the 
SSQ) and MICpredict approach (which used predictive modelling to pre
dict broader levels of change on the SSQ in the whole sample), the MIC 
for swallowing was 13 for deterioration and 8 for improvement; for speech 
it was 14 for deterioration (no average was computed for improvement 
because of poor correlation); for dry mouth it was 26 for deterioration 
and 6 for improvement; and for global quality of life it was 10 for dete
rioration and 5 for improvement. Generally, the MICs based on specific 
anchors differentiated well between the patient groups (Figure 2).

Fig. 1. Patient flow through the study.

Table 2 
Number and proportion of patients who reported their swallowing, speech, dry 
mouth and overall quality of life to be deteriorated between baseline (t1) and 3 
months later (t2) and improved between 3 (t2) and 6 months (t3) after baseline.

Between t1 and t2 Between t2 and t3

A little 
worse*

Deteriorated* * A little 
better*

Improved* *

Swallowing 34 (16 %) 100 (47 %) 42 (21 %) 108 (50 %)
Speech 36 (18 %) 89 (42 %) 34 (17 %) 77 (36 %)
Dry Mouth 47 (22 %) 135 (64 %) 42 (22 %) 65 (31 %)
Overall Quality of 
Life

40 (19 %) 107 (50 %) 58 (29 %) 109 (51 %)

Note: Percentages were ascertained using the Subjective Significance Ques
tionnaire (SSQ).
* The columns “A little worse” and “A little better” display the subgroups of 
patients who said their quality of life had changed a little.
* * The columns “Deteriorated” and “Improved” combine the different cate
gories of worsening and improvement. That is, they include all patients who said 
their quality of life in the respective domain was very much changed, moder
ately changed, or a little changed.
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Secondary analyses used the overall quality of life SSQ item as a global 
anchor to explore the MIC for all other EORTC scales. Among the 35 
EORTC scales, we were able to average together results from the MIC
mean and MICpredict approaches for 22 scales for deterioration and for 27 
scales for improvement (correlations between EORTC change scores and 
the global anchor were below our threshold for the remaining scales). In 
these ancillary analyses, the average MIC for deterioration ranged from 
1, for swelling in the neck, to 30, for dry mouth (when using the global 
anchor). The average MIC for improvement ranged from 4, for insomnia, 
to 18, for appetite loss. Not surprisingly, use of the global anchor often 
resulted in higher MIC estimates than use of the specific anchors, though 
results were variable. As noted, many of the correlations with the global 
anchor were poor, and this approach was considered suboptimal.

3.6. Minimal detectable change (MDC)

The minimal detectable EORTC change scores, taken as the average 
of SEM and SD-based estimates, for deterioration ranged from 9, both for 
physical functioning and for the summary score, to 24, for appetite loss. For 
improvement, it ranged from 8, both for physical functioning and for the 
summary score, to 22, for appetite loss (Table 5).

4. Discussion

With this study, we aimed to establish interpretation thresholds for 
the EORTC QLQ-C30 and the EORTC QLQ-HN43 used for patients with 
head and neck cancer (Table 6). These questionnaires are among the 
most commonly employed measures of HRQoL among head and neck 
cancer patients around the world [39]. There is keen interest among 
practitioners and investigators in developing thresholds to help interpret 
scores, and in identifying the minimal differences or changes in scores 
that are clinically meaningful. To increase the rigor of our investigation, 
we drew on a number of different methodological approaches to explore 
the responses of a large cohort of head and neck cancer patients from 15 
different countries, assessed over the course of six months.

We examined the MIC (i.e., minimal changes in EORTC scores within 
individuals over time) that were important to patients themselves, using 
an anchor (patient-rated changes) and employing a number of statistical 
methods (MICmean and MICpredict). A main finding is that, as shown by 
others [21], MIC estimates for improvements over time were generally 
smaller than the respective MIC estimates for deteriorations. This im
plies that patients often can accept certain declines in their HRQoL and 
are sensitive to or appreciate even small improvements. In our primary 
analyses, which used specific, conceptually-relevant anchors to examine 
changes in four of the most salient EORTC domains - swallowing, 
speech, dry mouth, and global quality of life - the MIC values ranged 
from 5 to 8 for improvement over time, and from 10 to 26 for 
deterioration.

In ancillary analyses, we explored the value of using a global or less 
direct anchor, patient ratings of changes in overall QoL, to generate MIC 
estimates for each of the other EORTC scales (again examining MIC 
estimates for improvement over time separately from estimates for 
deterioration, and using two different statistical methods). The MIC 
values were highly variable (ranging from 1 to 30), and many of the 
correlations between the EORTC change scores and the anchor were 
small, suggesting that this approach is not optimal.

Another important aspect of our findings is that, for declines over 
time in global quality of life, the often used 10-point-rule of thumb [35]
is backed by our data. However, one should keep in mind here again that 
for improvement, the estimate is smaller: an improvement of 5 points 
can already be considered to be clinically relevant (using change in a 
specific, conceptually relevant anchor as the criterion). For other EORTC 
scales where we have a specific anchor available (i.e., swallowing, 
speech, dry mouth), the commonly used 10-point estimate would be 
lower than our MIC values for deterioration and would exceed our MIC 
values for improvement. Similar results were recently found for another 
frequently used instrument, especially in human 
papillomavirus-associated oropharyngeal cancer trials, the MD Ander
son Dysphagia Inventory (MDADI), where estimates smaller than the 
usual 10-point-rule of thumb turned out to be of clinical relevance [40]. 
If the MIC is used for sample size calculation for a clinical trial, the 
consequences are considerable.

Moreover, as noted by others [21,40,41], a single number is not 
likely to offer a universal threshold for identifying minimal important 
changes on diverse HRQoL scales. Another point to consider is that the 
MICs might differ between patient groups with different cancer locations 
in the head and neck area or receiving different treatments. This could 
be explored in future studies.

Musoro et al. [38] generally found different MIC values for selected 
EORTC QLQ-C30 scales among patients with head and neck cancer than 
we did. Their analyses were based on clinical trial data and using per
formance status or CTCAE criteria as an anchor, and using the MICmean 
as method. For example, for global health status/quality of life they 
reported 9 points as the MIC for improvement and 5 points for deteri
oration (thus here, the estimate for deterioration was lower than for 
improvement, which is in contrast to our results and to those of other 
studies [21]). Their MIC for improved dyspnea was 6, which is the same 
estimate as in our study. However, their MIC for improved social 

Table 3 
Minimal detectable difference (MDD) estimates.

EORTC Scale t1 t2 t3

EORTC QLQ-HN43 SEM 0.5 SD SEM 0.5 SD SEM 0.5 SD Av
Anxiety 13 16 13 16 14 15 14
Body Image 11 11 12 14 11 14 12
Dry mouth and 
sticky saliva

14 12 15 16 16 15 15

Pain in the mouth 12 11 11 13 10 11 11
Sexuality 11 16 13 19 11 18 15
Senses 11 11 19 15 17 14 14
Shoulder problems 9 9 10 13 10 13 11
Skin problems 8 7 12 12 10 9 10
Social eating 9 12 12 15 11 14 12
Speech 9 13 10 15 10 13 12
Swallowing 9 11 11 14 10 13 11
Problems with teeth 13 13 15 13 14 13 14
Coughing 15 13 17 16 16 15 15
Swelling in the neck 17 16 18 16 17 16 17
Neurological 
problems

12 11 15 14 14 13 13

Opening mouth 14 13 17 16 16 14 15
Social contact 14 13 20 18 17 15 16
Weight loss 15 14 19 17 17 16 16
Wound healing 12 11 14 13 13 12 12
EORTC QLQ-C30 ​ ​ ​ ​ ​ ​ ​
Physical functioning 8 9 16 12 21 11 13
Role functioning 26 14 26 17 28 15 21
Emotional 
functioning

22 12 22 13 22 12 17

Cognitive 
functioning

15 11 15 11 18 11 14

Social functioning 26 14 26 16 27 15 20
Global health status/ 
QoL

19 11 19 11 20 11 15

Fatigue 23 12 23 14 24 13 18
Nausea and 
vomiting

8 6 8 11 15 8 9

Pain 25 14 25 14 24 13 19
Dyspnoea 22 13 22 14 21 13 17
Insomnia 26 16 26 17 25 15 21
Appetite loss 25 15 25 18 26 15 21
Constipation 22 13 22 15 25 15 19
Diarrhoea 14 8 14 12 17 10 13
Financial difficulties 24 14 24 16 25 15 20
Summary Score 15 8 15 9 17 9 12

Note: SEM = Standard error of the mean, SD = Standard deviation, Av 
= Average of all estimates
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functioning was 7, which is lower than our MIC of 14. It is possible that 
their anchors (judgments by clinicians) are less suited than ours (the 
patients themselves judged their change) for assessing MIC in quality of 
life domains. Notably, many of the EORTC QLQ-C30 scales were 
excluded from the MIC analyses in that study due to lack of suitable 
anchors in the database, and some of the anchors that were retained 
correlated poorly with EORTC change scores. We encountered a similar 
problem in our secondary analyses, where the overall quality of life SSQ 
anchor often had only small correlations with the EORTC change scores.

Our study is the first to establish MIC estimates for the EORTC QLQ- 
HN43. It is therefore not possible to compare MIC for these scales with 
other studies. It can be noted though that there were substantial dif
ferences in MICs for the various scales. Hence, researchers need to 
decide carefully which domains they are most interested in and use the 
relevant MIC for that endpoint. This should also be considered when 
comparing HRQoL across trials.

From a methodological point of view, it is noteworthy that the 
MICpredict was generally smaller than the MICmean. We decided to 
calculate an average of both, which is of course debatable. One could 
also decide to base their decision solely on the MICpredict which has the 

advantage of better power and perhaps less bias [5].
It should also be emphasised that specific anchors were indeed more 

suitable for calculating the MIC than the global or indirect anchor 
“overall quality of life”, as evidenced by the poor correlation of this 
anchor with many of the change scores. We had already suspected this 
before the analysis, but had to balance the burden on patients with the 
value of obtaining better anchors. For future studies, however, the 
importance of using specific, conceptually-relevant anchors that are well 
correlated with the HRQoL indices should be emphasized. This is a clear 
limitation of our study, and a salient challenge for further investigations.

Aside from the MIC, this study evaluated a number of other impor
tant thresholds for interpreting EORTC scores (MID, MDD MDC). Our 
efforts to use performance status as an anchor to examine the MID (i.e., 
the minimal important difference between groups) were not successful. 
Consistent with some prior investigations [16,28], clinician-rated per
formance status was not strongly correlated with patient-reported 
HRQoL scores. This is not unanticipated, since HRQoL instruments 
were developed as an urgently needed method of moving away from 
reliance on other people’s evaluations and emphasizing instead patients’ 
appraisals of their own experience. Clinician-rated performance status 

Table 4 
Minimal important change (MIC) estimates.

EORTC Scale Deterioration Improvement

​ MICmean MICpredict Corr Av MICmean MICpredict Corr Av
Specific Anchor Swallowing 11 15 0.35 13 14 3 0.36 8

Speech 15 13 0.40 14 8 5 * 0.15 ​
Dry Mouth 25 27 0.49 26 11 1 * 0.24 6
Global QoL 10 10 0.30 10 2 8 0.42 5
​ ​ ​ ​ ​ ​ ​ ​

Global Anchor Anxiety 8 7 0.13 ​ 14 3 0.15 8
Body Image 16 13 0.39 15 12 2 0.23 7
Dry mouth 30 30 0.28 30 5 4 0.22 5
Pain in the mouth 7 7 0.21 7 15 5 0.15 10
Sexuality 11 7 0.19 9 8 11 0.21 9
Senses 22 25 0.14 ​ 16 6 0.27 11
Shoulder problems 12 16 0.02 ​ 3 131 0.01 ​
Skin problems 13 15 0.20 14 13 3 0.13 ​
Social eating 13 22 0.23 18 15 3 0.33 9
Speech 12 12 0.35 12 8 5 0.18 7
Swallowing 8 12 0.20 10 15 3 0.33 9
Problems with teeth 4 144 0.00 ​ 2 9 0.12 ​
Coughing 7 2 0.18 4 13 4 0.29 8
Swelling in the neck 2 0 0.19 1 11 11 0.19 11
Neurological probl. 2 28 0.02 ​ 2 19 0.09 ​
Opening mouth 15 12 0.20 13 7 26 0.03 ​
Social contact 11 12 0.29 11 18 7 0.16 12
Weight loss 14 12 0.15 ​ 10 9 0.10 ​
Wound healing 1 5 0.22 3 6 9 0.18 8
​ ​ ​ ​ ​ ​ ​ ​
Physical functioning 17 14 0.34 16 10 5 0.22 7
Role functioning 29 23 0.23 26 18 11 0.26 15
Emotional function. 1 1 0.13 ​ 17 5 0.33 11
Cognitive functioning 8 5 0.15 6 9 1 0.26 5
Social functioning 17 15 0.27 16 20 8 0.34 14
Global QoL 10 10 0.30 10 15 8 0.42 12
Fatigue 24 17 0.28 21 15 8 0.32 11
Nausea and vomiting 9 10 0.16 9 22 7 0.28 14
Pain 6 5 0.13 ​ 17 7 0.18 12
Dyspnoea 7 2 0.07 ​ 9 3 0.16 6
Insomnia 3 5 0.10 ​ 8 1 0.17 4
Appetite loss 13 20 0.13 ​ 25 12 0.30 18
Constipation 2 8 0.08 ​ 2 18 0.10 ​
Diarrhoea 10 9 0.14 ​ 14 2 0.20 8
Financial difficulties 11 7 0.16 9 5 2 0.10 ​
Summary Score 11 10 0.28 10 14 7 0.36 11

Note: Displayed are the absolute values of the minimal important change scores based on the mean approach (MICmean) and predictive modelling (MICpredict), their 
average (Av), and the absolute values of the point biserial correlation (Corr) between the EORTC change score and the anchor from the Subjective Significance 
Questionnaire.
The primary analyses involved the specific anchors, whereas exploratory analyses used the global anchor.
Gray shading indicates insufficiently strong association (threshold r ≤ 0.15). In these cases, no average is presented.
* marks the MICpredict values that were adjusted because of prevalence of improvement < 0.40.

S. Singer et al.                                                                                                                                                                                                                                   European Journal of Cancer 212 (2024) 115062 

7 



may be a convenient metric, but not always a very useful one for 
generating criteria with which to evaluate differences in HRQoL scores.

Minimal detectable differences and change scores, which use 
distribution-based methods to calculate benchmarks based on the level 
of statistical certainty, sometimes have been considered to be less 
optimal than anchor-based MIDs and MICs by some investigators, but 
they still provide useful information [2]. We evaluated the MDD using 
distribution-based approaches. Drawing on results from two commonly 
used statistical methods (SEM and 0.5 SD) at three points in time, we 
found that the MDD values for the EORTC QLQ-HN43 scales ranged from 
10 to 17 (average = 14). The MDDs for the EORTC QLQ-C30 core 
module scales were generally somewhat higher, ranging from 9 to 21 
(average = 17). Next to the 0.5 SD, it is also common to use 0.2 or 0.3 SD 
as a distribution-based method. We had decided to only use the 0.5 SD 
because it had worked well in our pilot study [28] and because it is more 
conservative.

Using a similar approach to evaluate the MDC (i.e., the minimal 
detectable change over time), we found MDC estimates that ranged from 
11 to 19 for deterioration and from 11 to 17 for improvement on the 
EORTC QLQ-HN43 scales, and from 9 to 24 for deterioration and from 8 
to 22 for improvement on the EORTC QLQ-C30 scales. For our primary 
outcomes (swallowing, speech, dry mouth, and global quality of life), 
these estimates generally fell between the MIC values for improvement 
and deterioration.

A previous study [38] also evaluated the MDD for several EORTC 
QLQ-C30 scales, though no studies have examined these metrics for the 
EORTC QLQ-HN43 scales. At the start of treatment, Musoro et al. [41]
found, for example, for physical functioning the SEM-based MDD to be 5 
(this was 8 in our study before treatment) and SD-based MDD to be 9 
(also 9 in our study). There are, of course, differences in estimates 
generated from different scales and at different time points. In our study, 
the MDD and MDC were generally higher than the MIC (Table 6).

4.1. Strengths and limitations

This investigation addresses an important gap in the literature by 
examining for the first time important changes and differences for 
interpreting the revised EORTC QLQ-HN43 module. The study evaluated 
MIC thresholds as well as MDD and MDC estimates using multiple ap
proaches. Other strengths include the large, multinational sample and 
the longitudinal research design, encompassing three assessment points. 
The assessment periods appear to have been well chosen because the 
proportion of patients classified as improved and deteriorated was well 
balanced, which contributes to valid results [37].

Important limitations include lack of a suitable anchor to examine 
MIDs; the fact that clinician-rated performance status was not a very 
useful criterion contributes to the literature regarding the utility of 
different commonly available anchors. However, defining more suitable 
anchors is not easy. One solution could be to collect more information on 
supportive care and treatment changes (because this is how the MID is 
defined). This could work well for Pain, for example, but likely not for 
domains where no treatment is possible, or at least no “simple” treat
ment (e.g., Fatigue, Body Image). An additional limitation is that specific 
anchors were available to examine the MIC for four EORTC scales, 
whereas only an indirect global anchor could be used to evaluate the 
remaining scales. The more limited performance of the global anchor is a 
notable finding that may contribute to future research in this area, by 
encouraging use of specific, conceptually related anchors—ideally those 
evaluated by patients. Further, the sample sizes per SSQ category are 
small which is particularly relevant for the MICmean as it limits the sta
tistical certainty for these estimates.

4.2. Application in research and clinic

Both practitioners and researchers can make use of the values that we 

Fig. 2. Distribution of EORTC change scores per Subjective Significance Questionnaire group (deteriorated vs. no change and improved vs. no change). Notes: The 
EORTC change scores represent the difference in the score for the particular quality of life scale from the current time point compared to the previous one. Change scores > 0 in 
the swallowing, speech, and dry mouth scales and < 0 in global quality of life represent a deterioration of quality of life. Change scores < 0 in the swallowing, speech, and dry 
mouth scales and > 0 in global quality of life represent an improvement in quality of life. The dashed lines represent the minimal important change score based on predictive 
modelling (MICpredict).
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derived. They should keep in mind that the estimates serve different 
purposes: MIC and MDC are benchmarks for the interpretation of change 
scores (changes within an individual); MID and MDD are benchmarks for 
the interpretation of differences between groups.

The MIC can be used for different purposes: a) as a threshold to 
determine the number of responders in clinical trials. This may add the 
patients’ perspective to other outcomes. b) as a threshold to determine 
the number of responders in groups of patients receiving a particular 
treatment in order to inform patients about the expected effect of the 
treatment, which can facilitate shared decision-making. The MIC can be 
used not only as a (deterministic) threshold for response, but also as a 
probabilistic value to interpret the change scores in terms of the likeli
hood that an individual patient has experienced a significant change. 
The MDC is also a relevant benchmark for change but it lacks the patient 
perspective. MID and MDD can be used to interpret score differences 
between patient groups in clinical studies.

It should be borne in mind though that the estimates are based on an 
average of patients. While the percentage of responders at the group 
level is likely to be correct, each patient may have their own MIC, and 
therefore some individuals may be misclassified. In addition, measure
ment errors contribute to the misclassification of individual patients.

5. Conclusions

Our results underline that no single MIC or MDC can be applied to all 
EORTC QLQ-HN43 scales, and that the MIC for deterioration seems 
larger than those for improvement.

The findings can help researchers and clinicians to interpret the 
scores of the EORTC QLQ-C30 and the EORTC QLQ-HN43 in patients 
with head and neck cancer and to plan clinical trials. We were able to use 
specific anchors for four domains, and we saw that specific anchors were 
indeed superior to a global anchor in calculating MICs. Therefore, future 
research should use specific anchors whenever possible.

Table 5 
Minimal detectable change (MDC) estimates.

EORTC Scale Deterioration Improvement

EORTC QLQ-HN43 ICC SEM 0.5 SD Av SEM 0.5 SD Av
Anxiety 0.78 17 18 18 13 18 16
Body Image 0.88 9 14 12 8 14 11
Dry mouth and sticky 
saliva

0.87 12 17 15 11 17 14

Pain in the mouth 0.88 13 18 15 9 18 14
Sexuality 0.91 12 20 16 11 20 16
Senses 0.87 10 14 12 10 14 12
Shoulder problems 0.95 8 17 12 7 17 12
Skin problems 0.73 15 14 15 12 14 13
Social eating 0.93 10 19 14 8 19 13
Speech 0.89 12 17 14 11 17 14
Swallowing 0.86 12 17 15 10 17 13
Problems with teeth 0.89 9 14 11 7 14 10
Coughing 0.75 13 13 13 11 13 12
Swelling in the neck 0.52 23 16 19 18 16 17
Neurological problems 0.88 10 15 13 8 15 12
Opening mouth 0.87 11 16 13 9 16 12
Social contact 0.62 17 14 15 13 14 13
Weight loss 0.87 12 17 15 10 17 14
Wound healing 0.73 16 15 16 14 15 15
EORTC QLQ-C30 ​ ​ ​ ​ ​ ​ ​
Physical functioning 0.87 7 10 9 7 10 8
Role functioning 0.83 15 18 17 13 18 16
Emotional functioning 0.81 11 13 12 10 13 12
Cognitive functioning 0.86 8 11 10 7 11 9
Social functioning 0.81 15 17 16 13 17 15
Global health status/ 
QoL

0.81 11 12 11 9 12 11

Fatigue 0.81 12 14 13 11 14 13
Nausea and vomiting 0.45 17 12 14 18 12 15
Pain 0.84 13 16 14 11 16 13
Dyspnoea 0.83 12 15 13 10 15 12
Insomnia 0.77 18 19 19 17 19 18
Appetite loss 0.65 26 22 24 22 22 22
Constipation 0.86 13 18 15 13 18 15
Diarrhoea 0.68 16 14 15 15 14 14
Financial difficulties 0.84 11 14 12 10 14 12
Summary Score 0.78 9 9 9 8 9 8

Note: SEM = Standard error of the mean, SD = Standard deviation. Av 
= Average of SEM- and SD-based MDC estimates

Table 6 
Overview of all average values of MIC, MDC, and MDD.

EORTC Scale MIC MIC MDC MDC MDD

​ Deter. Improv. Deter. Improv. ​ 
Specific 

Anchor
Swallowing 13 8 ​ ​ ​ 
Speech 14 ​ ​ ​ ​ 
Dry Mouth 26 6 ​ ​ ​ 
Global Quality 
of Life

10 5 ​ ​ ​ 

Global 
Anchor

EORTC QLQ- 
HN43

​ ​ ​ ​ ​ 

Anxiety ​ 8 18 16 14
Body Image 15 7 12 11 12
Dry mouth and 
sticky saliva

30 5 15 14 15

Pain in the 
mouth

7 10 15 14 11

Sexuality 9 9 16 16 15
Senses ​ 11 12 12 14
Shoulder 
problems

​ ​ 12 12 11

Skin problems 14 ​ 15 13 10
Social eating 18 9 14 13 12
Speech 12 7 14 14 12
Swallowing 10 9 15 13 11
Problems with 
teeth

​ ​ 11 10 14

Coughing 4 8 13 12 15
Swelling in the 
neck

1 11 19 17 17

Neurological 
problems

​ ​ 13 12 13

Opening mouth 13 ​ 13 12 15
Social contact 11 12 15 13 16
Weight loss ​ ​ 15 14 16
Wound healing 3 8 16 15 12
EORTC QLQ- 
C30

​ ​ ​ ​ ​ 

Physical 
functioning

16 7 9 8 13

Role 
functioning

26 15 17 16 21

Emotional 
functioning

​ 11 12 12 17

Cognitive 
functioning

6 5 10 9 14

Social 
functioning

16 14 16 15 20

Global health 
status/QoL

10 12 11 11 15

Fatigue 21 11 13 13 18
Nausea and 
vomiting

9 14 14 15 9

Pain ​ 12 14 13 19
Dyspnoea ​ 6 13 12 17
Insomnia ​ 4 19 18 21
Appetite loss ​ 18 24 22 21
Constipation ​ ​ 15 15 19
Diarrhoea ​ 8 15 14 13
Financial 
difficulties

9 ​ 12 12 20

Summary Score 10 11 9 8 12

Deter = Deterioration, Improv = Improvement; MIC = Minimal important 
change, MDC = Minimal detectable change, MDD = Minimal detectable differ
ence.
This table combines the average scores from Tables 3, 4, and 5.
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