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ORIGINAL ARTICLE
Interpretability of the Quality Of Life in Hand
Eczema Questionnaire

Jart A.F. Oosterhaven1, Robert F. Ofenloch2 and Marie L.A. Schuttelaar1
The Quality Of Life in Hand Eczema Questionnaire (QOLHEQ) is used to measure impairment of health-related
quality of life in hand eczema. Here, we prospectively studied the interpretability of international QOLHEQ
scores at three time points: baseline, after 1e3 days (T1), and after 4e12 weeks (T2). Adult patients with hand
eczema completed the QOLHEQ and anchor questions for overall assessment of health-related quality of life
impairment. Interpretability of single scores was assessed at baseline by defining severity bands based on
agreement with the anchor questions. Smallest detectable change was calculated at T1. Minimally important
change of improvement was calculated at T2 using three methods: mean cut-off, receiver operating charac-
teristic, and 95% limit. A total of 294 adult patients were included (160 males, mean age 44.9 years). The final
proposed severity band of overall QOLHEQ single scores (k-coefficient of agreement, 0.431) was not at all,
0e10; slightly, 11e39; moderately, 40e61; strongly, 62e86; and very strongly, �87. Separate overall severity bands
were proposed for males and females and the four subscales of the QOLHEQ. The smallest detectable change
in 166 unchanged patients was 18.6 points. The preferred minimally important change, obtained with the
receiver operating characteristic method, was 21.5 points. An overall QOLHEQ score of �22 is recommended as
cut-off for a minimally important, real change.

Journal of Investigative Dermatology (2020) 140, 785e790; doi:10.1016/j.jid.2019.08.450
INTRODUCTION
The Quality Of Life in Hand Eczema Questionnaire (QOL-
HEQ) is a measurement instrument that was developed with a
group of international experts in cooperation with patients
(Ofenloch et al., 2014). It is used to measure impairment of
health-related quality of life (HRQoL) in patients with hand
eczema. The QOLHEQ was validated for national use in
Germany and Japan (Minamoto et al., 2018; Ofenloch et al.,
2014). Furthermore, a cross-cultural validation was per-
formed involving six countries (Ofenloch et al., 2017), clas-
sifying the QOLHEQ as a third generation measurement
instrument for assessing HRQoL (Nijsten, 2012). Now that
the measurement properties of the QOLHEQ are extensively
studied, it is useful to obtain an understanding of what
QOLHEQ scores actually mean, especially regarding inter-
national scores from the cross-cultural validation study. Also,
it is useful to investigate what changes on the QOLHEQ and
its subscales constitute an important improvement to aid
clinical decision making and sample size calculation of
clinical trials. Interpretability is defined as “the degree to
which one can assign qualitative meaning (i.e., clinical or
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commonly understood connotations) to an instrument’s
quantitative scores or change in scores” (Mokkink et al.,
2010). In this study, we aimed to assess the interpretability
of international QOLHEQ scores.

RESULTS
Interpretability of single scores

At baseline, 294 patients were included in this study; see
Table 1 for basic characteristics. Clinical severity of hand
eczema was determined at baseline according to the photo-
graphic guide for severity (Coenraads et al., 2005): almost
clear (n ¼ 77, 26.2%), moderate (n ¼ 114, 38.8%), severe
(n ¼ 81, 27.6%), and very severe (n ¼ 22, 7.5%). The dis-
tribution of QOLHEQ overall scores stratified by Global an-
chor categories for HRQoL impairment is shown in Figure 1.
All anchor questions correlated > 0.50 with the QOLHEQ
overall and subscale scores. In total, 18 bands for HRQoL
impairment were tested for the overall QOLHEQ; 8 bands
were tested both for the Symptoms and Emotions subscales, 4
bands for the Functioning subscale, and 18 bands for the
Treatment and Prevention subscale. See Table 2 for the final
chosen bands and Supplementary Tables S2eS15 and
Supplementary Figures S2eS5 for details on the testing of
single scores.

Overview of QOLHEQ overall scores falling outside the
proposed banding

Of the study group, 29 patients (9.9%) had a Global anchor
score >1 point outside of that predicted by the final overall
QOLHEQ band. There were 81 (27.6%) patients with an
actual Global anchor score 1 point lower than the final
QOLHEQ band predicted. In this group, there were signifi-
cantly more females (P < 0.05). There were 51 patients
(17.3%) with an actual Global anchor score 1 point higher
than the final overall QOLHEQ band predicted. In this group,
estigative Dermatology. www.jidonline.org 785
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Table 1. Basic Characteristics of Study Population

Characteristic
Males

(n [ 160)
Females

(n [ 134)
Total

(n [ 294)

Age, years

Mean (SD) 45.0 (14.5) 44.8 (17.5) 44.9 (15.9)

Range 18e74 18e83 18e83

QOLHEQ overall

Mean (SD) 38.8 (21.1)1 48.8 (22.3)1 43.3 (22.2)

Range 2e96 0e103 0e103

Symptoms subscale

Mean (SD) 10.9 (5.3)1 13.1 (5.4)1 11.9 (5.5)

Range 0e23 0e25 0e25

Emotions subscale

Mean (SD) 9.6 (6.6)1 12.2 (7.1)1 10.8 (7.0)

Range 0e27 0e30 0e30

Functioning subscale

Mean (SD) 9.9 (7.0)1 13.2 (7.7)1 11.4 (7.5)

Range 0e28 0e30 0e30

Treatment and Prevention subscale

Mean (SD) 8.4 (4.7)1 10.4 (4.8)1 9.3 (4.9)

Range 0e20 0e21 0e21

HRQoL impaired e Global

Not at all, n (%) 32 (20.0) 30 (22.4) 62 (21.1)

Slightly, n (%) 56 (35.0) 31 (23.1) 87 (29.6)

Moderately, n (%) 42 (26.3) 42 (31.3) 84 (28.6)

Strongly, n (%) 24 (15.0) 25 (18.7) 49 (16.7)

Very strongly, n (%) 6 (3.8) 6 (4.5) 12 (4.1)

HRQoL impaired e Symptoms1

Not at all, n (%) 3 (1.9) 6 (4.5) 9 (3.1)

Slightly, n (%) 55 (34.4) 22 (16.4) 77 (26.2)

Moderately, n (%) 40 (25.0) 39 (29.1) 79 (26.9)

Strongly, n (%) 43 (26.9) 53 (39.6) 96 (32.7)

Very strongly, n (%) 19 (11.9) 14 (10.4) 33 (11.2)

HRQoL impaired e Emotions

Not at all, n (%) 68 (42.5) 45 (33.6) 113 (38.4)

Slightly, n (%) 39 (24.4) 33 (24.6) 72 (24.5)

Moderately, n (%) 29 (18.1) 28 (20.9) 57 (19.4)

Strongly, n (%) 18 (11.3) 23 (17.2) 41 (13.9)

Very strongly, n (%) 6 (3.8) 5 (3.7) 11 (3.7)

HRQoL impaired e Functioning

Not at all, n (%) 38 (23.8) 24 (17.9) 62 (21.1)

Slightly, n (%) 44 (27.5) 31 (23.1) 75 (25.5)

Moderately, n (%) 41 (25.6) 29 (21.6) 70 (23.8)

Strongly, n (%) 24 (15.0) 34 (25.4) 58 (19.7)

Very strongly, n (%) 13 (8.1) 16 (11.9) 29 (9.9)

HRQoL impaired e

Treatment and Prevention

Not at all, n (%) 56 (35.0) 42 (31.3) 98 (33.3)

Slightly, n (%) 52 (32.5) 37 (27.6) 89 (30.3)

Moderately, n (%) 33 (20.6) 35 (26.1) 68 (23.1)

Strongly, n (%) 13 (8.1) 17 (12.7) 30 (10.2)

Very strongly, n (%) 6 (3.8) 3 (2.2) 9 (3.1)

Abbreviations: HRQoL, health-related quality of life; QOLHEQ, Quality
Of Life in Hand Eczema Questionnaire.
1Significant difference between males and females (P < 0.01).
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there were significantly more males (P < 0.01). Because of
this, we decided to propose separate bandings for males and
females for the overall QOLHEQ (Table 2). For subscales,
there were no sex and age distribution differences between
patients falling within the proposed banding and those falling
outside it. Only for the Treatment and Prevention scale were
there significantly more females in the group with an anchor
score 1 point lower than the final band predicted and
significantly more males in the group with an anchor score 1
point higher. For the sake of clarity and simplicity, we
decided not to propose separate bandings for males and fe-
males for only this subscale.

Interpretability of change scores

Smallest detectable change (SDC). The SDC of the QOL-
HEQ was calculated based on the analysis of 166 unchanged
patients on the Global anchor question of change between T0
and T1. This gave the following results:

- QOLHEQ overall: standard error of measurement
(SEMagreement) ¼ 6.7 points; SDC ¼ 18.6 points;

- Symptoms subscale: SEMagreement ¼ 2.0 points; SDC ¼ 5.5
points;

- Emotions subscale: SEMagreement ¼ 2.3 points; SDC ¼ 6.4
points;

- Functioning subscale: SEMagreement ¼ 2.6 points; SDC ¼ 7.3
points;

- Treatment and Prevention subscale: SEMagreement ¼ 1.8
points; SDC ¼ 4.9 points.

Minimally important change (MIC). The correlation be-
tween the change in QOLHEQ score and the change in the
Global anchor question for change in HRQoL impairment
between T0 and T2 was r ¼ 0.51. The correlations for the
subscales were as follows:

- Symptoms: r ¼ 0.55;
- Emotions: r ¼ 0.44;
- Functioning: r ¼ 0.52;
- Treatment and Prevention: r ¼ 0.28.

Therefore, the anchor questions were considered to be
acceptable anchors for determination of the MIC, except for
the anchor question for the Treatment and Prevention sub-
scale (Cella et al., 2002; Revicki et al., 2008). We did
determine the MIC for this scale, but the lack of good cor-
relation between the change anchor and the change score
must be seriously considered when using the values for the
Treatment and Prevention subscale. The correlations were not
influenced by sex or age, except for the correlation between
sex and the Emotions subscale where there was a significant
difference between males and females (P < 0.01). For the
sake of clarity and simplicity, we decided not to calculate
separate MICs for males and females for only this subscale.
Calculation of the MIC of improvement according to our
three used methods resulted in the values shown in Table 3.
The distribution of the overall QOLHEQ change scores was
visualized as anchor-based distribution for improved and
unchanged patients, along with the three MIC values. For
this, along with details on calculation of the MIC for the
Journal of Investigative Dermatology (2020), Volume 140
QOLHEQ and subscales, see Supplementary Tables S16eS20
and Supplementary Figures S6eS10.

Floor and ceiling effects. For the overall QOLHEQ, the
Symptoms subscale, and the Treatment and Prevention sub-
scale, <9% of patients scored the highest score or the lowest



Figure 1. Distribution of the QOLHEQ overall score by Global anchor for

HRQoL impairment. Boxes represent 25the75th percentile with the middle

line representing the median. The ends of the whiskers represent 10the90th

percentile. Outliers are plotted as circles beyond the whiskers. HRQoL,

health-related quality of life; QOLHEQ, Quality Of Life in Hand Eczema

Questionnaire.
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score at all three time points. For the Emotions subscale and
the Functioning subscale, 17.6% and 19.5% of patients,
respectively, reached the lowest score at T2. On the anchor
question for Emotions at T2, all these patients indicated that
they were not at all impaired in their HRQoL. For the Func-
tioning anchor at T2, only one patient indicated a slight
impairment in HRQoL; all other patients reported they were
not at all impaired. Therefore, we consider these scores as
truly low and do not consider these subscales to have a floor
effect. There were no ceiling effects for the Emotions and
Functioning subscales. For details, see Supplementary
Table S21.

DISCUSSION
In this study, we presented values to aid interpretability of
single scores and change scores of international QOLHEQ
values. This will contribute to the comparison of QOLHEQ
Table 2. Final Bands for HRQoL Impairment Expressed as

HRQoL impaired

Not at
all Slightly Moderately Strongly

Very
strongly

QOLHEQ overall 0e10 11e39 40e61 62e86 �87

QOLHEQ overall (M) 0e10 11e35 36e53 54e83 �84

QOLHEQ overall (F) 0e13 14e40 41e61 62e86 �87

Symptoms subscale 0 1e8 9e13 14e19 �20

Emotions subscale 0e6 7e12 13e20 21e26 �27

Functioning subscale 0e2 3e9 10e15 16e24 �25

Treatment and Prevention

subscale

0e6 7e9 10e14 15e18 �19

Abbreviations: F, female; HRQoL, health-related quality of life; M, male; QOL

See Supplementary Tables S2eS15 for all tested bands.
values obtained in different countries when these values are
(re)scored using the scoring structure from the cross-cultural
validation study (Ofenloch et al., 2017). The QOLHEQ can
also be used to assess HRQoL impairments in four specific
domains. For these domains (subscales), interpretability
values were reported separately.

Differences were found between the three values obtained for
the MIC in this study. The best method to define the MIC has not
yet been determined. However, of the anchor-based methods,
the receiver operating characteristic method was suggested as a
good choice because it is aimed at minimizing misclassification
of patients who are importantly improved and patients who are
unchanged (Terwee et al., 2010).

The receiver operating characteristic method gave a MIC
value of 21.5 points for the overall QOLHEQ, whereas the
SDC was 18.6 points. This means that a change in QOLHEQ
score of 22 or higher can be considered an important change
for patients, as well as a real change beyond measurement
error. We therefore recommend using a score of �22 as cut-
off for a minimally important, real change. For subscales, the
cut-offs are based on the SDC, because the established MIC
was smaller than the SDC. Therefore, the MIC is meaningless
and the SDC is the smallest value beyond measurement error
closest to it. Thus, the cut-offs are the following: Symptoms, 6
points; Emotions, 7 points; Functioning, 8 points; and Treat-
ment and Prevention, 5 points.

Although international values can now be compared, still
only in three countries (Germany, Japan, and the
Netherlands) have validation studies been performed to
assess measurement properties and precision of QOLHEQ
measurements specifically for that country (Minamoto et al.,
2018; Ofenloch et al., 2014; Oosterhaven et al., 2019). To
use the QOLHEQ in a new language version, a validation
study should still be performed (Oosterhaven et al., 2017).
Ultimately, results from national studies should report both
national values and international values.

It is important to realize that the values presented in this
study are particularly valid for Germany, Japan, and the
Netherlands, because for Sweden, Finland, and Turkey
several subscales were adjusted for differential item func-
tioning (Ofenloch et al., 2017). This means that the inter-
pretability values presented here might be slightly deviating
from true values for these countries. However, until inter-
pretability studies are performed with patients specifically
Single Scores on the QOLHEQ

Coefficient of agreement (k) with
anchor question

Correlation (r) with anchor
question

0.431 0.58

0.461 0.61

0.407 0.54

0.529 0.69

0.531 0.71

0.564 0.73

0.440 0.58

HEQ, Quality Of Life in Hand Eczema Questionnaire.
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Table 3. MIC Indicated as Points Improvement on the QOLHEQ

MIC method QOLHEQ overall Symptoms Emotions Functioning Treatment and Prevention1

Mean cut-off 12.6 3.0 2.9 4.5 0.5

ROC curve 21.5 3.5 3.5 5.5 2.5

95% limit 22.5 7.6 9.6 9.3 6.5

Abbreviations: MIC, minimally important change; ROC, receiver operating characteristic; QOLHEQ, Quality Of Life in Hand Eczema Questionnaire.

MIC values are presented for the overall QOLHEQ and its subscales.
1Anchor question of change correlated <0.30 with the Treatment and Prevention subscale change score.
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from these countries, we advise the use of the values pre-
sented in this study for international comparison.

A strength of this study is that the determination of
important in the MIC was given solely by patients and not by
physicians. By indicating whether patients had changed and
subsequently indicating whether this change was important
to them, the MIC is considered from the perspective of the
patient. For patient-reported outcomes, this is highly recom-
mended (de Vet et al., 2011).

A limitation of this study is that only one anchor ques-
tion was used for each domain, whereas it is now rec-
ommended to use multiple anchors (Prinsen et al., 2018).
This interpretability study was part of a larger validation
study. The use of only one anchor was chosen to minimize
the burden on patients who had to complete many ques-
tionnaires. Another limitation is that some correlations
between the anchor questions and scores were only
modest, similar to what was found for other patient-
reported measures in dermatology (Charman et al., 2013;
Hongbo et al., 2005; Vakharia et al., 2018). This most
likely means that there are aspects to the anchor questions
that are not fully covered by the items in the QOLHEQ. A
different choice of anchor or a different wording of the
anchor question might yield different results. However, for
all but one subscale (the Treatment and Prevention change
score), the correlations were within recommended values
to perform a proper interpretability study. Therefore, cli-
nicians can be fairly confident that the bands accurately
reflect the degree of impact experienced by the patient. A
third limitation is that patients with very severe hand
eczema are underrepresented in this study (7.5%). How-
ever, this adequately reflects our clinical experience, as we
encounter very severe hand eczema less often than milder
severities. A final limitation is that answers to the anchor
questions were only provided by Dutch patients. In the
cross-cultural validation study, it was already assessed
whether patients with the same level of HRQoL impair-
ment respond similarly to the items from the QOLHEQ.
However, the same might not necessarily be true for the
anchor questions. This needs to be taken into consideration
when using the values presented in this study, as it may
influence generalizability.

In conclusion, we suggest using the QOLHEQ as mea-
surement instrument for patient-reported outcomes in studies
involving patients with hand eczema, as it is extensively
validated and now tested for interpretability. In this regard,
the QOLHEQ might also be considered for incorporation into
a core outcome set for hand eczema, which is currently
under development (Rönsch et al., 2019).
Journal of Investigative Dermatology (2020), Volume 140
MATERIALS AND METHODS
Study population and design

This prospective study was performed at the department of Derma-

tology in the University Medical Center Groningen, a tertiary referral

center for hand eczema. The study was part of a longitudinal vali-

dation study of the Dutch version of the QOLHEQ, for which we

previously published a guideline (Oosterhaven et al., 2017). The

design is in accordance with guidelines by the consensus-based

standards for the selection of health measurement instruments

(COSMIN) group (Mokkink et al., 2010; de Vet et al., 2011). In short,

we included adult patients (�18 years) with hand eczema of all

clinical severities, lasting at least one week, as diagnosed by a

dermatologist according to current guidelines (Diepgen et al., 2015;

Menné et al., 2011). Patients completed the QOLHEQ and multiple

anchor questions at three time points: at baseline (T0); after 1e3 days

(T1) to identify as many unchanged patients as possible; and after

4e12 weeks (T2) to obtain a sample of deteriorated, unchanged, and

improved patients. In the time between T0 and T2, patients were

allowed to use any form of treatment for their hand eczema. See

Supplementary Figure S1 for a study flow chart. Recruitment was

done between March 2017 and December 2018. The Medical

Ethical Review Board of the University Medical Center Groningen

confirmed that this study did not fall under the scope of the Medical

Research Involving Human Subjects Act (reference: METc 2014/

391).

Studied instrument

The QOLHEQ is an instrument with 30 questions covering four sub-

scales (Ofenloch et al., 2014). It measures overall HRQoL impairment

and for each domain (subscale) separately: Symptoms (7 questions);

Emotions (8 questions); Functioning (8 questions); and Treatment and

Prevention (7 questions). Response categories are never, rarely,

sometimes, often, and always. These are initially scored as 0, 1, 2, 3,

and 4, respectively. In the cross-cultural validation study, a rescoring

of certain items was defined using methods within the framework of

item response theory. Also, question number 18 from the Treatment

and Prevention subscale, concerning visiting physicians, was

removed from the scoring (Ofenloch et al., 2017). See Supplementary

Table S1 for the rescoring, which was also used in this study.

Anchors

The following single-score anchor questions were used at T0 to assess

the degree of HRQoL impairment perceived by patients (Oosterhaven

et al., 2017). In a cognitive interview pilot, these anchor questions

were tested for content validity in patients with hand eczema with

varying disease severity. Answer categories were equal for all ques-

tions: not at all, slightly, moderately, strongly, and very strongly.

- Global (overall): How did your hand eczema bother you in your

overall health state in the past seven days?
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- Symptoms subscale:Howdid the symptoms of your hand eczema (like

pain, itch, fissuring, redness) bother you in the past seven days?

- Emotions subscale: How strong did your hand eczema affect your

emotional well-being (e.g. making you angry, frustrated, or

anxious about the future) in the past seven days?

- Functioning subscale: How strong did your hand eczema affect

your functioning (e.g. performing your (home)work or doing

hobbies) in the past seven days?

- Treatment and Prevention subscale: How did treatment and pre-

vention of your hand eczema bother you in the past seven days?

At T1 and T2, anchor questions for change in impairment were

asked. Answer categories were much improvement, moderate

improvement, minor improvement, no change, minor deterioration,

moderate deterioration, and much deterioration.

- Global (overall): Overall, has there been any change in how your hand

eczema bothers you since the last time you completed the QOLHEQ?

- Symptoms subscale: Has there been any change in how the

symptoms of your hand eczema (like pain, itch, fissuring, redness)

bother you since the last time you completed the QOLHEQ?

- Emotions subscale: Has there been any change in how strongly your

hand eczema affects your emotional well-being (e.g., making you

angry, frustrated, or anxious about the future) since the last time you

completed the QOLHEQ?

- Functioning subscale: Has there been any change in how strong

your hand eczema affects your functioning (e.g., performing your

(home)work or doing hobbies) since the last time you completed

the QOLHEQ?

- Treatment and Prevention subscale: Has there been any change in

how the treatment and prevention of your hand eczema bother

you since the last time you completed the QOLHEQ?

For each of the change anchors, a follow-up question was asked

to determine the importance of a change:

- If you indicated a change (improvement or deterioration), was this

change important for you? (Answer categories: no, yes).

Interpretability assessments

Single scores. We used an anchor-based method to define

severity bands (stratified scores indicating thresholds of severity cat-

egories) for the QOLHEQwith scores obtained at T0, using the single-

score anchor questions. Several numerical cut-offs of the QOLHEQ

score and subscale scores were tested against the impairment indi-

cated on the anchor questions using a weighted kappa (k) coefficient
of agreement to determine level of agreement between these. Nu-

merical cut-off pointswere considered based onQOLHEQ scores that

corresponded to a one-step increase in mean, median, and/or mode

on the anchor (see Supplementary Materials and Methods for addi-

tional information). Sensitivity analysis consisted of tests for differ-

ences in sex and age distribution between patients whose severity

could be predicted based on the final chosen band and those whose

scores disagreed with the predicted severity according to that band

(Charman et al., 2013; Chopra et al., 2017; Hongbo et al., 2005). In

order not to underestimate the burden for patients when using the

banding, we investigated the bands with the highest k-values and

those within a distance of 0.01. The final band chosen was that for

which the number of patients reporting a higher impairment accord-

ing to the anchor question compared with the band was lowest.
Change scores. SDC is defined as “the smallest change in score that

can be detected by the instrument, beyond measurement error” (de Vet

et al., 2011). The SDC for the QOLHEQ and subscales was determined

in unchanged patients at T1, as identified using the Global change an-

chor. For this, SEMagreement was obtained using the square root of the

within-subject total variance of an analysis of variance. The SDC was

then calculated by using the following formula (de Vet et al., 2006):

SDC ¼ 1:96 �
ffiffiffiffi

2
p

� SEMagreement:

MIC is defined as “the smallest change in the construct to bemeasured

which patients perceive as important” (de Vet et al., 2011). The MIC for

theQOLHEQscore and subscaleswasdetermined in changedpatients at

T2, as identified using the anchor questions for change. The anchor

questionswere deemedappropriate to use as anchor for determination of

the MIC if their correlation with the QOLHEQ score was at least>0.30,

but preferably >0.50 (Cella et al., 2002; Revicki et al., 2008). Change

scores were calculated for the QOLHEQ and anchor questions by sub-

tracting the score at T0 from the score at T2. Thus, negative scores

correspond to deterioration and positive scores to improvement in

HRQoL. Patients were stratified according to their degree of change,

taking into account the indication of their change as important/not

important, as mentioned previously. Three MIC values were determined

for the QOLHEQ overall and subscale scores:

- The MIC based on the mean change in QOLHEQ value that cor-

responds with a one-step important change on the anchor ques-

tions for change;

- The MIC of the receiver operating characteristic cut-off point,

indicating the point closest to the upper left corner, where the sum

of percentages of correctly classified patients is highest; and

- The MIC based on the 95% upper limit cut-off point of the un-

changed (or not importantly changed) patients, which corresponds

to meanchange þ 1.645 � standard deviationchange of this group (or

strictly to the meandifference and standard deviationdifference because

this concerns theoretically unchanged patients).

These values for the MIC of the QOLHEQ change score were

graphically presented using the anchor-based MIC distribution

method (de Vet et al., 2007). We only determined the MIC for

improved patients. Too few patients (n < 50) deteriorated compared

with baseline to draw sound conclusions about the MIC for

deterioration.

Floor and ceiling effects. It was determined what proportion of

patients achieved the highest and lowest possible scores on the

QOLHEQ. Floor and ceiling effects were considered to be present if

the lowest or highest QOLHEQ score was achieved by >15% of

patients (McHorney and Tarlov, 1995).

Data analysis

No sample size calculation was performed. A general recommendation

for interpretability studies is to use a minimum of 50, but preferably at

least 100, patients with a minimum of 50 patients in the smallest sub-

group to calculate the MIC using the receiver operating characteristic

method (de Vet et al., 2011). This study meets these recommendations.

Spearman’s rho (r)was used to calculate correlation.Chi-squared test and

Student t-test were used to calculate differences between groups. In eight

cases, the QOLHEQ was missing one item. For these, the value 0 was

imputed (Ofenloch et al., 2014). At T1, four cases had skipped a whole

page, containing 10 QOLHEQ items. These four cases were excluded
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from analysis. Analyses were performed with IBM SPSS Statistics for

Windows, Version 23.0 (IBM Corp. Armonk, NY), and GraphPad Prism

version 7.02 for Windows (GraphPad Software, La Jolla, CA, www.

graphpad.com).
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