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Abstract
Purpose  The aim of this study was to explore what methods should be used to determine the minimal important difference 
(MID) and minimal important change (MIC) in scores for the European Organisation for Research and Treatment of Cancer 
Head and Neck Cancer Module, the EORTC QLQ-HN43.
Methods  In an international multi-centre study, patients with head and neck cancer completed the EORTC QLQ-HN43 
before the onset of treatment (t1), three months after baseline (t2), and six months after baseline (t3). The methods explored 
for determining the MID were: (1) group comparisons based on performance status; (2) 0.5 and 0.3 standard deviation and 
standard error of the mean. The methods examined for the MIC were patients’ subjective change ratings and receiver-oper-
ating characteristics (ROC) curves, predictive modelling, standard deviation, and standard error of the mean. The EORTC 
QLQ-HN43 Swallowing scale was used to investigate these methods.
Results  From 28 hospitals in 18 countries, 503 patients participated. Correlations with the performance status were |r|< 0.4 
in 17 out of 19 scales; hence, performance status was regarded as an unsuitable anchor. The ROC approach yielded an 
implausible MIC and was also discarded. The remaining approaches worked well and delivered MID values ranging from 
10 to 14; the MIC for deterioration ranged from 8 to 16 and the MIC for improvement from − 3 to − 14.
Conclusions  For determining MIDs of the remaining scales of the EORTC QLQ-HN43, we will omit comparisons of groups 
based on the Karnofsky Performance Score. Other external anchors are needed instead. Distribution-based methods worked 
well and will be applied as a starting strategy for analyses. For the calculation of MICs, subjective change ratings, predictive 
modelling, and standard-deviation based approaches are suitable methods whereas ROC analyses seem to be inappropriate.

Keywords  Minimal important difference · Minimal important change · MCID · Clinical significance · Subjective 
significance · EORTC QLQ-HN43

Background

Quality of Life (QoL) domains are usually reported in 
terms of scores. In order to assess the effects of a new drug 
or intervention, researchers must determine the minimal 
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difference in these scores deemed clinically important. Only 
by knowing that, can they calculate the sample size for a trial 
and interpret which results are clinically meaningful.

Likewise, clinicians, patients, and policy-makers need to 
know what changes in QoL scores over time or differences 
in scores between groups are clinically relevant. If, say, we 
have a scale with a potential range of 0–100, and a patient 
had a score of 87 before surgery and 80 afterwards, would 
the difference be clinically relevant?

The difficulty lies in (a) how best to define these concepts 
and (b) how to measure them empirically. Numerous terms 
are used to describe the issue at hand—minimal important 
difference, minimal detectable change, clinical significance, 
etc. [1]. We will use the terms minimal important difference 
(MID) and minimal important change (MIC), the MID being 
the minimal difference in QoL between patient groups that 
is clinically relevant and the MIC being the minimal change 
in QoL over time that is clinically relevant [2].

A familiar definition for MID is the least difference that 
would lead to a change in treatment [1, 3, 4], while the MIC 
is defined as the minimal difference over time considered 
relevant by the patient [5]. Both can be measured using so 
called anchor-based approaches (which map QoL scores 
onto an external indicator) or distribution-based approaches 
(which rely on statistical criteria). Several papers summa-
rise and discuss these approaches and the various methods 
for deriving estimates [1, 6–9]. There is no "gold-standard" 
method for estimating MID or MIC. Distribution-based 
methods alone have often been found insufficient [10] 
because they do not directly capture the patient’s or clini-
cian’s perspective regarding the meaning of scores, and this 
should be resolved by combining them with anchor-based 
approaches. A further recommendation is to report a range 
of numbers instead of a single one, since different methods 
may yield different estimates [1].

A difference of 10 points is often assumed to be the 
appropriate MID and MIC for the EORTC QLQ-C30 (Euro-
pean Organisation for Research and Treatment of Cancer 
Quality of Life Core Questionnaire), based on the work of 
Osoba [5]. Cocks et al. recommended using scale-specific 
MICs [11]. Recently, the EORTC Quality of Life Group 
performed analyses of previous EORTC trials to define 
various MICs for the EORTC QLQ-C30 scales [12]. The 
MIC definitions were obtained by other authors carrying out 
observational studies [13, 14] or using existing data from 
past clinical trials [15]. For the EORTC disease-specific 
modules (as opposed to the core instrument) initial studies 
investigating MIDs or MICs have been published [16, 17]. 
It is our aim to calculate MID and MIC estimates for the 
recently updated head and neck module, the EORTC QLQ-
HN43 [18–20]. As there is no gold standard method for cal-
culating MID and MIC, we first developed a methodological 

approach, exploring various methods, the results of which 
are presented in this paper.

The research questions of the current study were: 1. What 
methods should we use to determine the clinically relevant 
minimal score differences of the EORTC QLQ-HN43 scales 
between patient groups (the MID)? 2. What methods should 
we use to determine the clinically relevant minimal changes 
in score over time for the EORTC QLQ-HN43 scales (the 
MIC)?

In the current paper, we focus on the Swallowing scale, in 
view of the importance of swallowing difficulties for patients 
with head and neck cancer and its wide use in clinical studies 
[21]. We anticipated that these efforts would provide a useful 
model for approaching the determination of MIDs/MICs for 
the other scales in the EORTC QLQ-HN43 module.

Methods

Study design

In an international, multi-centre prospective validation study 
of the updated EORTC head and neck cancer module [18], 
patients with head and neck cancer under active treatment 
(Group 1) completed a questionnaire at the following time 
points: before the onset of treatment (t1), three months after 
baseline (t2), and six months after baseline (t3). Based on 
previous studies [22–27] and on clinical experience, we 
assumed Quality of Life would deteriorate for most patients 
between t1 and t2 and would somewhat improve between t2 
and t3. In the validation study, there was also a group of head 
and neck cancer post-treatment survivors (Group 2) included 
to determine test–retest reliability. For the determination of 
MID and MIC presented in this paper, we used the data of 
Group 1 only.

Inclusion criteria, exclusion criteria, and data 
collection

Patients with the following ICD-10 codes were included: lar-
ynx (C32), lip (C00), oral cavity (C01-06), salivary glands 
(C07-08), oro-hypopharynx (C09-10, C12-14), nasopharynx 
(C11), nasal cavity (C30), nasal sinuses (C31), sarcoma in 
the head and neck region (C49), and lymph node metasta-
ses from unknown primary in the head and neck area (C77, 
C80.0). We did not include patients with tumours of the 
eyes, orbit, thyroid, skin (even if in the head and neck area), 
or lymphomas in the head and neck region. Additional inclu-
sion criteria were sufficient language proficiency and suf-
ficient cognitive functioning (assessments made by study 
coordinator), aged 18 years or over, and written informed 
consent.
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Upon admission to the hospital or clinic, eligible 
patients received an invitation to participate in the study, 
and oral and written information in accordance with ethi-
cal and governance requirements of each participating cen-
tre. All sites obtained ethical approval in accordance with 
regional and national requirements. Patients were given 
time to consider the study and ask any questions before 
consenting and participating.

Instruments

The EORTC QLQ-C30 [28] and the EORTC QLQ-HN43 
[18, 19] questionnaires were administered at all three time 
points.

At t2 and t3, a subset of participants also completed the 
Subjective Significance Questionnaire (SSQ) [5]. In the 
SSQ, patients were asked to rate the extent that their QoL 
had changed (improved or worsened) in the domains swal-
lowing, speech, dry mouth, and global quality of life com-
pared to the previous time point. The first three domains 
were chosen as they were previously rated as having the 
highest priority by patients with head and neck cancer [20] 
and global quality of life was included because of its gen-
eral applicability. The response options for each of these 
items ranged from very much worse to very much better 
on a 7-point Likert scale. Consistent with the literature, 
the options "a little worse" and "a little better" defined the 
MIC from the patient’s perspective, since these catego-
ries represent minimal change [29]. The current analyses 
included the Swallowing item, since this was most relevant 
for the EORTC QLQ-HN43 Swallowing scores.

Information on the patient’s gender, age, education, 
tumour site, tumour stage, Karnofsky Performance Score 
(KPS), and treatment received was documented on a Case 
Report Form by study staff.

Analysis

The statistical analysis plan was developed based on 
information from published papers and experiences from 
research clinicians involved in the study. After discussions 
in the group, we decided to employ a variety of meth-
ods to determine the MID and MIC in order to examine 
their applicability for the EORTC QLQ-HN43 scales 
using the Swallowing scale as an example. The results 
of this should serve as a decision basis for what methods 
to use when analysing the MID and MIC for all the other 
EORTC QLQ-HN43 scales. The Swallowing scale was 
used because it was applied most often in previous trials 
and clinical studies according to a systematic review [21].

Descriptive analyses

The sample for the MID and MIC analyses comprised 
patients under active treatment who participated at least 
twice. The frequencies and percentages of the following var-
iables were calculated: gender, age, education, tumour site, 
UICC tumour stage, Karnofsky Performance Score (KPS), 
and treatment received (as documented at t2).

For the EORTC QLQ-HN43 Swallowing scale, the mean 
change (delta—∆) and its standard deviation, minimum, and 
maximum were calculated for changes between t1 and t2 and 
between t2 and t3.

Methods for determining the Minimal Important Difference 
(MID)

1. Anchor‑based approach  The assumption was that patients 
differ clinically when they have a KPS of 60 (requires some 
assistance but able to care for most of own needs) vs. 70 
(cares for self, unable to carry on normal activity or do 
active work) and when they have a KPS of 70 vs. 80 (nor-
mal activity with effort), since these are often the thresholds 
for participation in clinical trials and treatment recommen-
dations. However, it was unclear whether KPS correlates 
with the various domains of the EORTC QLQ-HN43 ques-
tionnaire, which is necessary if it is to work as a suitable 
anchor. The group decided, therefore, to calculate the Spear-
man correlation coefficients for KPS at t2 with the EORTC 
QLQ-HN43 scales at t2. If the correlation coefficient with 
KPS was |r|≥ 0.40, the following calculations were planned: 
mean difference for the EORTC QLQ-HN43 scale score in 
patients with KPS 60 vs. 70 (at t2), mean difference for the 
EORTC QLQ-HN43 scale score in patients with KPS 70 
vs. 80 (at t2). If the correlation coefficient was |r|< 0.40, we 
considered that it was not a suitable anchor for this scale in 
this population [30]. The calculation of the Spearman cor-
relation coefficients for KPS with the EORTC QLQ-HN43 
scales were repeated for t1 to investigate robustness of the 
results.

2. Distribution‑based approach  We calculated the 0.5 and 
the 0.3 standard deviation [7] and the standard error of 
measurement (SEM) of the Swallowing scale score at t2. 
The SEM was defined as follows: SEM = SD * square root 
of (1-Cronbach’s Alpha), which gives the measurement 
error for an individual measurement (i.e. at patient-level). 
The values for Cronbach’s alpha are published elsewhere 
[18]. For the Swallowing scale, the Cronbach’s alpha was 
0.85 at t2.
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Methods for determining the Minimal important change 
(MIC)

1. Anchor‑based approach  We calculated the mean delta of 
the Swallowing scale scores for those patients who reported 
their swallowing had changed “a little” for changes between 
t1 and t2, as well as between t2 and t3. Calculations were 
made separately for patients with improved and deteriorated 
swallowing.

In addition, we used Receiver Operating Characteristics 
(ROC) curves, as suggested by Kvam et al. [13]. The proce-
dure was as follows:

(a)	 We created groups of patients with improved, 
unchanged, and deteriorated swallowing, using 
responses for the Swallowing change item from the 
SSQ. Responses of “very much worse,” “moderately 
worse,” and “a little worse” were classified together as 
“deteriorated”, and responses of “very much better,” 
“moderately better,” and “a little better” were classified 
together as “improved”. Patients responding “about the 
same” were classified as “unchanged”.

(b)	 Based on step a, two dichotomous variables were cre-
ated for the SSQ swallowing anchor: improved vs. not 
improved (with “unchanged” and “deteriorated” con-
sidered as “not improved”) and deteriorated vs. not 
deteriorated (with “unchanged” and “improved” con-
sidered as “not deteriorated”).

(c)	 The area under the curve (AUC) was calculated sepa-
rately for deterioration between t1 and t2, because most 
patients were expected to experience a worsening of 
functioning during the treatment period when toxicities 
are pronounced, and improvement between t2 and t3, 
because most participants were expected to report gains 
in functioning during the immediate post-treatment 
period. The cut-off point with the highest Youden-
Index (sensitivity + specificity-1) was considered to be 
the MIC [31].

Lastly, we applied predictive modelling to obtain MIC 
estimates as suggested by Terluin [32]. Here, the MIC is 
defined as (ln(odds-pre)—intercept)/regression coefficient.

2. Distribution‑based approach  We calculated the 0.3 and 
0.5 standard deviation as well as the SEM of the delta for 
Swallowing scores between t1 and t2 to determine the MIC 
for deterioration and the 0.3 and 0.5 standard deviation as 
well as SEM of the delta in Swallowing scores between t2 
and t3 to determine the MIC for improvement.

Results

Sample

From 28 treatment centres in 18 countries, 812 patients 
were enrolled into the validation study, of which 677 were 
in Group 1 (Fig. 1). Of these, 503 participated at more than 
one time point, and their data were used for the MID and 
MIC analyses; 108 participated twice and 395 thrice. The 
patient characteristics are displayed in Table 1. KPS at t1 
ranged from 40 to 100 (mean = 89, skewness = − 1.1), at t2 
from 20 to 100 (mean = 82, skewness = − 0.8), and at t3 from 
10 to 100 (mean = 84, skewness = − 1.4).

There was no evidence that age, gender, education, 
tumour site, and tumour stage differed between patients who 
participated just once to those who participated more than 
once (data not shown).

Mean change in the Swallowing scale score

On average, patients reported increased difficulties with 
swallowing during the treatment period, followed by par-
tial recovery in the acute post-treatment phase. Between t1 
and t2, swallowing problems increased by approximately 
13 points on average (SD = 31, range: −  100– +  100). 
Between t2 and t3, the mean delta was − 8 (SD = 25, range: 
− 92– +100).

Minimal important difference (MID)

Anchor‑based approach

The correlation of the KPS with the EORTC QLQ-HN43 
Swallowing scale at t2 was − 0.36, which fell below the 
required threshold of 0.40. More broadly, the correlations 
between the KPS and the EORTC QLQ-HN43 scales ranged 
from − 0.12 (Neurological Problems) to − 0.42 (Social 
Contact). Of all the 19 scales, only two (Social Contact and 
Social Eating) correlated |r| ≥ 0.40 with the KPS. The corre-
lation of the KPS with the EORTC QLQ-HN43 Swallowing 
scale at t1 gave similar results (see Supplemental Material, 
eTable 1 for details). Based on these results, it was con-
cluded that the KPS is not a valid external anchor for group 
comparisons for this module and no further analyses with 
this approach were performed.

Distribution‑based approach

The 0.5 and 0.3 standard deviation estimates of the Swallow-
ing scale at t2 were 14.3 and 9.5, respectively. The standard 
error of measurement (SEM) of the Swallowing scale was 
11.
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Minimal important change (MIC)

Anchor‑based approach

Using patient ratings of "a little change" in the SSQ  A total 
of 213 patients completed the SSQ at t2, and 214 at t3 
(Table 2). At t2, 35 patients reported that their swallowing 
had worsened a little compared to t1. The respective mean 
delta in EORTC QLQ-HN43 Swallowing was 11 points 
(95% CI 0; 21). Thirty-two patients reported their swallow-
ing had improved a little at t2 on the SSQ; the mean delta 
was 12 (95% CI 0; 24). The correlation coefficient between 
the SSQ Swallowing score and the delta in EORTC QLQ-
HN43 Swallowing was r = − 0.42 (correlation of SSQ with 
Swallowing score at t1 was r = 0.001 and with Swallowing 
score at t2 r = − 0.46). Notably, the mean delta in EORTC 
QLQ-HN43 Swallowing scores for the improved group was 
a deterioration of 12 points (95% CI 0; 24), meaning that 
their scores in the Swallowing scale worsened on average by 
12 points even though all these patients subjectively reported 
improved swallowing function. As this was a counterintui-
tive finding, we looked at the number of patients with posi-
tive and negative delta in more detail, to find out whether the 
result was due to an outlier. Of those 32 patients who said 

their swallowing had improved a little on the SSQ, 11 had 
indeed a lower (better) score in the Swallowing scale at t2 
compared to t1, but 16 had a higher score, indicating more 
swallowing difficulty at t2 compared to t1. The remaining 
patients had the same Swallowing score at t1 and t2. This 
implies that the results were not due to few outliers. (Fig. 2).

At t3, 16 patients reported a little worse swallowing on 
the SSQ; the corresponding mean delta in the EORTC QLQ-
HN43 Swallowing scale was 18 points (95% CI 4; 32). At 
t3, 45 patients said their swallowing was a little better on 
the SSQ, and the mean delta on the EORTC QLQ-HN43 
Swallowing scale was -14 points (95% CI − 21; − 7), reflect-
ing the expected improvement. The correlation coefficient 
between the SSQ Swallowing score at t3 and the t2-t3-delta 
in EORTC QLQ-HN43 Swallowing was r = − 0.41 (correla-
tion of SSQ with Swallowing score at t2 was r = 0.03 and 
with Swallowing score at t3 r = − 0.39).

Using ROC curves  The ROC curve-derived MIC for deterio-
ration was 8 (Table 3 and Supplemental Material for details), 
derived from patients who reported a deterioration in Swal-
lowing between t1 and t2 in the SSQ. The corresponding 
AUC was 0.73 and the Youden index was 0.41. The AUC 
value suggests that this analysis was able to discriminate 

Fig. 1   Patient flow through the 
study
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   Patients screened: n=682

 Patient participation in study (in Group 1)
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Patients excluded from study
  Not eligible, other cancer site: n=2
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Patients excluded from analysis
   Participated only at one time-point: n=174
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  Completed at t3: n=214
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between anchor groupings better than chance alone during 
the treatment period.

The MIC for improvement was − 83, based on data from 
patients who reported improvement in Swallowing between 
t2 and t3, which is not a plausible number. The AUC was 
0.29 and the Youden index 0; i.e., both indicate poor perfor-
mance of the model during the post-treatment period (see 
eFigure 1 in Supplemental Material for details). The calcula-
tions were repeated for improvement between t1 and t2 but 
the outcome remained the same (data not shown).

In both calculations, there were ties, which may have 
biased the estimates.

Using predictive modelling  The MIC derived from regres-
sion analysis was 14.6 for deterioration (oddspre 0.89, 
regression coefficient = 0.03, 95% CI: 0.02 to 0.04, inter-
cept = −  0.51) and −  3.1 for improvement (oddspre 1.02, 
regression coefficient = -0.03, 95% CI: −  0.05 to −  0.02, 
intercept = − 0.09).

Distribution‑based approach

The standard deviation of the delta in Swallowing scale 
score between t1 and t2 was 32 points. The corresponding 
MICs for deterioration were 10 (0.3 SD), 16 (0.5 SD), and 
12 (SEM) points.

The standard deviation of the delta in Swallowing 
between t2 and t3 was 25 points. The MICs for improvement 
were, therefore, 8 (0.3 SD), 12 (0.5. SD), and 10 (SEM) 
points.

Results of various approaches combined

The MID for the Swallowing scale ranged from 10 to 14, the 
MIC for deterioration from 8 to 16 and the MIC for improve-
ment from − 3 to − 14 (Table 4).

Discussion

In this study, we examined which methods would be useful 
to determine the MID and MIC for the head and neck cancer 
module of the EORTC questionnaire. Both distribution- and 
anchor-based approaches were used and applied to the Swal-
lowing scale because this is an important domain of QoL in 
head and neck cancer patients, and the corresponding scale 
in the EORTC instrument is most often used in clinical stud-
ies [21]. The aim was to explore which of the methods can 
be used later on for determining the MIC for all scales of the 
EORTC QLQ-HN43.

The various results were presented side by side (anchor-
based vs. distribution-based; MID vs. MIC; results for dete-
rioration vs. improvement). Although clinicians often prefer 
integration of results into single MID and MIC values, it 
is important first to understand the variety of findings and 
explore the applicability of the various approaches. It is also 
essential to keep in mind that the various estimates found in 
our study are based on conceptually different approaches 
(for example, the criterion for change can be defined by the 
patient or by external anchors). Researchers must determine 
which concept is most appropriate for their study.

Fig. 2   Subjective changes in 
swallowing between t1 and t2, 
measured with the Subjective 
Significance Questionnaire 
(SSQ), and the corresponding 
delta (mean and 95% confidence 
interval) in the Swallowing 
Scale of the EORTC QLQ-
HN43
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The findings show that the anchor-based approach 
was ineffective in defining minimal important differences 
between patient groups (the MID) as the only external 
anchor available was the Karnofsky Performance Score, 
and correlations with it were poor, according to our prede-
fined thresholds. This result highlights the importance of 
verifying instead of assuming that potential anchors have 
meaningful associations with the target QoL measure. A 
recent review [9] reported that roughly a quarter of oncol-
ogy investigations seeking to determine anchor-based MIDs 
for patient-reported outcome measures neglected to verify 
these correlations. In the current study, the modest corre-
lation between performance status and the EORTC QLQ-
HN43 Swallowing scale removed a convenient anchor; on 
the other hand, these results seem to bolster the discrimi-
nant validity of the EORTC QLQ-HN43 Swallowing scale 
and the other domains, since they were initially developed 
largely because clinician-rated performance measures were 
deemed inadequate for capturing the richness and nuances of 
patients’ experiences. Future studies could explore whether 
other external anchors are more suitable; using the current 
example of the Swallowing scale, tools that objectively 
assess swallow function or use of feeding tube, such as the 
Functional Oral Intake Scale [33], penetration-aspiration 
score [34] or Dynamic Grade of Imaging Toxicity [35] might 
be useful; for the Social Eating scale a subjective score of 
functional behaviour (for example, frequency of patient eat-
ing out) such as the MD Anderson Dysphagia Inventory [36] 
or Mann Assessment of Swallow Ability [37] might be used. 
It is likely that external anchors are scale-specific, i.e., they 
cannot be used to determine the MID for all scales.

Distribution-based approaches were applicable. The cri-
teria of one-third and one-half standard deviation and stand-
ard error of the mean yielded MIDs between 9.5 and 14.3. 
The advantage of the standard error of the mean is that it is 
relatively independent from the sample size, as it is largely 
an attribute of the measure rather than a characteristic of 
the sample [2]. However, on their own, distribution-based 
methods are often considered suboptimal relative to those 
which are anchor-based as they are not intuitively under-
stood by clinicians or patients and do not directly reflect 
patients’ perceptions of meaningful differences [2, 8]. So, 
what alternatives can be applied if we want to find group 
differences that are relevant to patients? Cocks et al. per-
formed qualitative interviews with breast cancer patients and 
discovered that patients are able to interpret findings from 
published literature and give opinions about the significance 
of differences found between groups [38]. Similarly, Sully 
et al. used qualitative interviews to explore meaningful QoL 
score changes among multiple myeloma patients [16]. This 
suggests patients’ opinions can work as an external anchor. 
Although this is an interesting approach, it requires addi-
tional data collection and careful interviewing; calculations 

Table 1   Patient characteristics (n = 503)

N (%) Percent (%)

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

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

Karnofsky Performance Score (at baseline)
 40 2 0.4
 50 1 0.2
 60 11 2
 70 40 8
 80 87 17
 90 174 35
 100 180 36
 Missing information  8  2

Treatment
 Surgery alone 95 1
 Radiotherapy alone 86 17
 Chemotherapy alone 11 2
 Radiochemotherapy without surgery 136 27
 Radiochemotherapy with surgery 74 15
 Surgery and chemotherapy 6 1
 Surgery and radiotherapy 68 14
 Other 27 5

Gender
 Male 365 73
 Female 134 27
 Missing information 4 1

Age
  < 50 years 50 10
 50–59 years 134 27
 60–69 years 178 35
 70–79 years 113 22

  ≥ 80 years 27 5
 Missing information 1 0

Education
  < 10 years 157 31
 10 years 83 17

  > 10 years 223 44
 Missing information 40 8
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Table 2   Subjective changes in 
swallowing, measured with the 
SSQ, and the corresponding 
delta in the Swallowing Scale of 
the EORTC QLQ-HN43

A positive change score (delta) implies that the problems with swallowing have increased (i.e., quality of 
life is worse); negative scores imply fewer problems (i.e., quality of life is better)
SSQ Subjective Significance Questionnaire, EORTC QLQ-HN43 head and neck cancer specific module, t 
time

Patients reporting 
their swallowing 
is…

t1–t2 t2–t3

Delta in Swallowing Delta in Swallowing

N Percent (%) Mean Min Max N Percent (%) Mean Min Max

Very much worse 31 15 47 − 17 100 9 4 27 − 33 100
Moderately worse 34 16 22 − 100 92 10 5 9 − 50 75
A little worse 35 16 11 − 58 83 16 7 18 − 33 75
About the same 59 28 3 − 50 58 71 33 − 2 − 58 67
A little better 32 15 12 − 50 83 45 21 − 14 − 58 42
Moderately better 12 6 7 − 25 58 34 16 − 12 − 83 25
Very much better 10 5 − 10 − 33 42 29 14 − 17 − 50 8
All patients 213 13 − 100 100 214 − 8 − 83 100

Table 3   Minimal important change scores according to the ROC analyses

ROC receiver-operating characteristics, t time
Positive scores indicate more problems with swallowing

Patients say their swallowing is N Cutpoint Sensitivity Specificity Youden-Index Area under the curve 
(95% confidence 
interval)

Deteriorated (between t1 and t2) 100 (of 213) 8 71% 70% 0.41 0.73 (0.66; 0.80)
Improved (between t2 and t3) 108 (of 214) − 83 100% 0% 0.00 0.29 (0.22; 0.36)

Table 4   Minimal important difference (MID) and change (MIC) scores for the EORTC QLQ-HN43 Swallowing Scale, derived by various 
approaches

SD standard deviation, SEM standard error of the mean, ROC receiver-operating characteristics, AUC​ area under the curve, t time, KPS Karnof-
sky Performance Score

MID MIC

Deterioration (t1 to t2) Improvement (t2 to 3)

Anchor-based Mean difference of x at t2 in patients 
with KPS 60 vs. KPS 70 at t2

Mean delta in patients who say that 
their swallowing is “a little worse”

Mean delta in patients who say that their 
swallowing is “a little better”

Discarded because of poor correlation 11 − 14
Mean difference of x at t2 in patients 

with KPS 70 vs. KPS 80 at t2
ROC derived cut-point ROC derived cut-point

Discarded because of poor correlation 8 Discarded because of poor AUC​
Based on predictive regression model-

ling
Based on predictive regression modelling

15 − 3
Distribution-based 0.5 SD of Swallowing at t2 0.5 SD of delta in Swallowing 0.5 SD of delta in Swallowing

14 16 − 12
0.3 SD of Swallowing at t2 0.5 SD of delta in Swallowing 0.5 SD of delta in Swallowing
10 10 − 8
SEM at t2 SEM of delta in Swallowing SEM of delta in Swallowing
11 12 − 10
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cannot simply be performed using existing data which is 
why we could not use it.

The anchor-based approach using subjective patient rat-
ings for determining minimal clinically relevant changes 
over time (the MIC) yielded—in part—useable results. 
Problems occurred when we applied ROC methodology, 
especially when investigating improvement of quality of life; 
patients sometimes rated their quality of life retrospectively 
as improved although their module scores had actually wors-
ened during that interval (this phenomenon was observed in 
both time intervals). This was an interesting observation as 
both measures, the SSQ and the EORTC QLQ-HN43, were 
completed by patients themselves. Patients were asked in 
the EORTC module to assess their current ability to swallow 
(solid food, pureed food, liquids, etc.), whereas in the SSQ 
they were asked to make a retrospective judgment on their 
changes in swallowing compared to the previous measure-
ment 3 months before. Obviously, the change score required 
more cognitive and emotional processing: patients were 
asked to make a judgement on the status of their current con-
dition, recall the previous status of their condition, and make 
comparisons and a judgement of change between the two. It 
is likely that (dis)satisfaction with the changes may addition-
ally influence the latter. Satisfaction itself may be viewed as 
comprising two components: the expectations we have and 
the evaluation of the situation. This can lead to the so-called 
satisfaction paradox: if patients expect little improvement, 
they may be more satisfied with small improvements than if 
they had expected things to be much better, and vice versa 
[39]. In this case, perhaps some patients experienced less 
deterioration in swallowing than they had anticipated or pos-
sibly an adaptive sensory response to physiological motoric 
decline. Other processes that most likely play a role here are 
response shift and recall bias [6, 40, 41].

This finding emphasises there is no ‘one size fits all’ 
approach for determining MIC even for patient global ratings 
of change. Therefore, the conclusion of our study group was 
to continue using a variety of concurrent approaches – dis-
tribution and anchor-based. As we move forward in future 
studies to determine MICs and MIDs of the other scales in 
the EORTC QLQ-HN43, we plan to omit ROC analyses and 
comparisons of groups based on the Karnofsky Performance 
Score and apply all the other methods. It is hoped that addi-
tional investigators will be able to evaluate additional clini-
cal anchors. It should be noted though that the results of the 
methods are particular to this specific study. Although not 
viable for the current dataset, ROC analyses were suitable 
methods to estimate the MIC in other studies [13].

While developing the statistical analysis plan, we realised 
that many decisions needed to be taken prior to knowing the 
results and the difficulties this would entail. However, we also 
wanted to avoid "fishing for the best results". Consequently, we 
agreed to be decisive in certain aspects beforehand, and more 

explorative in others. For example, based on previous literature 
[22–27], we assumed that swallowing deteriorates between 
the time before treatment starts and three months later and we 
assumed improvement of swallowing between three and six 
months after baseline. We therefore decided to compare scores 
with "a little change" in the patient ratings between these two 
time spans and investigated the MIC for deterioration between 
t1 and t2 and the MIC for improvement between t2 and t3. 
However, was this a good decision? There was indeed an aver-
age deterioration of EORTC QLQ-HN43 Swallowing scores 
between t1 and t2 and an improvement between t2 and t3 on 
a group-level, but there were also some patients where the 
reverse was true. This might be related to improved symptom 
relief including pain medication. Moreover, data were con-
siderably heterogeneous which could have contributed to the 
pattern of results that we observed.

Another point for discussion is that the mean change 
score on the EORTC QLQ-HN43 Swallowing Scale was 
not zero for "no change" on the anchor. In future studies, 
a calibration could be used in such situations, i.e., taking 
the difference between mean changes on the EORTC QLQ-
HN43 Scale of interest between adjacent categories of the 
anchor measure.

Another potential limitation is that we had decided a 
priori to calculate the distribution-based values for data at 
t2, not at t1 or t3. We did so because the time-point matched 
with one that is frequently used in clinical trials. We did 
not calculate it for all time-points because we wanted to 
establish a method that could be applied to all scales of the 
module and restrict the number of possible MID and MIC 
values for one scale to a reasonable amount. Failure to do 
so could potentially confuse clinicians and consequently 
let them return to the simpler 10-point rule [5] or the 16% 
of the range-rule [8]. However, concentrating on only one 
time point bears risks. For example, if Cronbach’s alpha of 
the instrument differs following treatment (t2) in contrast to 
before (t1), then these SEM-based estimates differ as well. 
In our study, the differences in reliability were luckily very 
small (Cronbach’s alpha was 0.83 at t1, 0.85 at t2 and 0.85 
at t3).

A further point discussed in our group was the difficulty 
encountered in trying to determine MIC and MID, and we 
consider thresholds [42, 43] as a potential alternative. How-
ever, we decided to continue determining MIDs and MICs 
because of their importance not only for researchers and 
clinicians but also for regulatory bodies.

Conclusions

In summary, the current study used a variety of anchor- 
and distribution-based approaches to examining MIDs 
and MICs for Swallowing scores in a newly refined QoL 
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instrument, the EORTC QLQ-HN43. The investigation 
drew on a large, international database encompassing 
repeated assessments completed by over 500 patients 
from 28 treatment centres around the world. To develop 
a feasible model, we focused on impaired swallowing, a 
domain of QoL that is of direct importance to head and 
neck cancer patients and clinicians. Findings illustrate 
some of the challenges of obtaining appropriate clinical 
anchors. Nonetheless, the estimates generated may help 
clinicians and investigators to interpret the meaning of 
EORTC QLQ-HN43 Swallowing scores and plan inves-
tigations. Results identified a number of strategies that 
appear to be useful in generating MIDs and MICs for this 
instrument, and we look forward to further examining their 
value with respect to additional scales on the module.
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