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Summary

Background Measurement instruments should be validated for use in the population
for which they are intended. The Quality of Life in Hand Eczema Questionnaire
(QOLHEQ) has been developed to measure impairment of health-related quality
of life in patients with hand eczema.
Objectives To assess validity, reproducibility, responsiveness and interpretability of
the Dutch version of the QOLHEQ.
Methods This was a prospective validation study in adult patients with hand
eczema. At three time points (T0, baseline; T1, after 1–3 days; T2, after 4–12
weeks), data from the QOLHEQ and multiple reference instruments were col-
lected. Scale structure was assessed using item response theory analysis and struc-
tural equation modelling (SEM). Single-score validity and responsiveness were
tested with hypotheses on correlations with reference instruments. Concerning
reproducibility, intraclass correlation coefficients (ICCagreement) and standard error
of agreement (SEMagreement) were checked. Regarding interpretability, bands for
severity of quality-of-life impairment were proposed. Also, smallest detectable
change (SDC) and minimally important change (MIC) were determined.
Results At T0, 300 individuals participated in the study (54% were male, mean
age 45 years). Rescoring of the scale structure fitted the Rasch model and the
SEM. The ICCagreement was 0�91 (95% confidence interval 0�85–0�94) and the
SEMagreement was 5�2 points. Of the a priori formulated hypotheses, 80% (single-
score validity) and 64% (change scores for responsiveness) were confirmed. The
SDC was 14�4 points and the MIC was 11�5 points.
Conclusions The Dutch version of the QOLHEQ has a good structural validity and
reproducibility and has a high single-score validity and moderate responsiveness.
An improvement of ≥ 15 points should be regarded as a real, important change
within the Dutch population.

What’s already known about this topic?

• The Quality of Life in Hand Eczema Questionnaire (QOLHEQ) measures impair-

ment of health-related quality of life (HRQoL) in patients with hand eczema.

• The QOLHEQ was validated in Germany and Japan, but the validity and inter-

pretability of the Dutch version are unknown.

What does this study add?

• This study shows that the Dutch QOLHEQ is a valid instrument to measure HRQoL

impairment in Dutch patients with hand eczema, demonstrating good reliability

and moderate responsiveness.

• Methods of item response theory are applied to assess and refine the scoring struc-

ture.
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• Severity gradings to interpret single and change scores, specifically in Dutch

patients, are proposed.

What are the clinical implications of this work?

• The Dutch QOLHEQ can now be used to measure HRQoL impairment in Dutch

patients with hand eczema.

Hand eczema is a disease that is associated with an impaired

quality of life.1,2 Until recently, this was measured using generic

(nonspecific) health measurement instruments [such as the

EuroQol (EQ)-5D questionnaire]3 or skin-specific instruments

[such as the Dermatology Life Quality Index (DLQI)].4 Although

the use of these instruments might provide some insight into

global quality-of-life impairment in patients with hand eczema,

one might wonder whether these instruments indicate the true

extent of the impairment.5,6 In order to assess this issue prop-

erly, the disease-specific Quality of Life in Hand Eczema Ques-

tionnaire (QOLHEQ) was designed by an international group. In

2014, the German version of the QOLHEQ was validated in a

sample of patients with hand eczema. It was found to be valid,

reliable and reproducible in a German population.7 Translations

into several languages were made and a cross-cultural interna-

tional validation study was performed to make international

comparison possible.8 However, when translating a measure-

ment instrument and applying it to a new population, it is neces-

sary for such an instrument to be validated for use in that new

population. In this study we will report on the scale structure,

single-score validity, reproducibility, change-score validity (re-

sponsiveness) and interpretability of the Dutch QOLHEQ.

Patients and methods

This study was performed according to a previously published

guideline, which adheres to the guidelines developed by the

Consensus-based Standards for the Selection of Health Measure-

ment Instruments (COSMIN) group.9 We briefly describe our

methods below. The QOLHEQ is a 30-item questionnaire with

five response categories (never, rarely, sometimes, often, all the

time) assessing impairment of health-related quality of life

(HRQoL) overall and concerning four subscales, i.e. Symptoms,

Emotions, Functioning, Treatment and Prevention. It was trans-

lated into Dutch using a six-step method, including forward and

backward translations and pilot testing for content validity.10

The final Dutch version is provided in File S1 (see Supporting

Information). A longitudinal design was used to assess the stud-

ied measurement properties. Patients were asked to complete

the QOLHEQ and reference instruments at three time points,

while their hand eczema was also clinically evaluated (Fig. 1).

Study population

Patients were included if they were ≥ 18 years of age and had

hand eczema for a duration of at least 1 week, which had

been diagnosed by a dermatologist. Patients with concomitant

skin disease on other parts of the body were also eligible for

inclusion. Patients with other dermatological hand disease

and/or who were unable to complete questionnaires by them-

selves were excluded. Recruitment was performed between

March 2017 and December 2018, and took place at the der-

matology department of the University Medical Center

Groningen (UMCG). The Medical Ethical Review Board of the

UMCG confirmed that this study did not fall under the scope

of the Medical Research Involving Human Subjects Act (refer-

ence METc 2014/391).

Reference instruments

The following reference instruments were used. The questions

for the hand-eczema-specific assessment and the assessment of

change were pilot tested for content validity prior to this

study.9,10

Hand-eczema-specific assessment (in Dutch, here freely

translated), each with the response categories ‘not at all’,

‘slightly’, ‘moderately’, ‘strongly’ and ‘very strongly’:

• Global anchor question: How did your hand eczema

bother you in your overall health state in the past 7 days?

• Symptoms subscale anchor: How did the symptoms of

your hand eczema (such as pain, itch, fissuring, redness)

bother you in the past 7 days?

• Emotions subscale anchor: How strongly did your hand

eczema affect your emotional well-being (e.g. making you

angry, frustrated or anxious about the future) in the past 7

days?

• Functioning subscale anchor: How strongly did your hand

eczema affect your functioning (e.g. performing your

homework/work or doing hobbies) in the past 7 days?

• Treatment and Prevention subscale anchor: How did treat-

ment and prevention of your hand eczema bother you in

the past 7 days?

Skin-specific HRQoL instruments:

• DLQI: comprising 10 items scored on a 4-point scale, with

six dimensions (symptoms and feelings, daily activities,

leisure, work and school, personal relationships, treat-

ment).4

• Skindex-29: comprising 29 items (or technically 30 items)

scored on a 5-point scale, with three dimensions (symp-

toms, emotions and functioning).11

© 2019 The Authors. British Journal of Dermatology
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Generic:

• EQ-5D-5L: comprising five items scored on a 5-point

scale, and a visual analogue scale ranging from 0 to 100.12

Severity (morphological signs and extent):

• The photographic guide for severity of hand eczema (‘Pho-

toguide’): an instrument to measure the clinical severity of

hand eczema (by study personnel or patient) on a 5-point

scale (clear, almost clear, moderate, severe, very severe).13

• The Hand Eczema Severity Index: a continuous scale rang-

ing from 0 to 360, assessed by study personnel.14

Assessment of change:

• A Global Rating of Change (GRC) scale was used to assess

which patients were unchanged compared with baseline at T1
and which patients had changed (worsened or improved) at

T2. Patients responded to the question ‘Overall, has there been

any change in how your hand eczema bothers you since the

last time you completed the QOLHEQ?’ using the following

seven categories: much improvement, moderate improve-

ment, minor improvement, no change, minor deterioration,

moderate deterioration, much deterioration.

• Subscale change questions: similar questions were asked to

assess changes in the subscales at T2, but phrased as ‘Has

there been any change in how (insert subscale) bothers

you since the last time you completed the QOLHEQ?’

(much improvement, moderate improvement, minor

improvement, no change, minor deterioration, moderate

deterioration, much deterioration).

Statistical analysis

Sample size

We used an item/participant ratio of 1 : 10. The QOLHEQ has

30 items, which resulted in a sample size of 300 participants.9

Scale structure

We used techniques of modern test theory to check the scale

structure (structural validity) of the Dutch QOLHEQ. An item

response theory (IRT) analysis was performed in order to test

whether the subscales of the Dutch QOLHEQ fit the assumed

unidimensional Rasch model, using RUMM2030 (RummLab

Pty Ltd., Duncraig, Australia). As we obtained a significant

likelihood ratio (P < 0�001) in all four subscales of the QOL-

HEQ, we applied a model with an unrestricted parameteriza-

tion where the thresholds can differ across items, i.e. the

partial credit model (a two-parameter logistic model for poly-

tomous response categories). Fit to the Rasch model was

determined using the v2-statistic over the item–trait interac-

tion for each item and subscale. Also, means and SDs of fit

residuals for the item–person interaction were checked. Indi-

vidual item fit was also tested using a v2-test. To check for

differential item functioning (DIF) an analysis of variance

(ANOVA) was performed according to sex and age group (me-

dian split of the study population). DIF was assumed to be

clinically relevant if a mean difference of 0�5 logits was found

for an item.

Furthermore, we tested whether the QOLHEQ fitted a pre-

defined structural equation model (SEM) with confirmatory

factor analysis (CFA) using Amos Version 23�0 (IBM, Armonk,

NY, U.S.A.). This predefined model was built to assess a sec-

ond-order construct, HRQoL, measured using four latent fac-

tors (subdomains), i.e. Symptoms, Emotions, Functioning,

Treatment and Prevention.7 These subdomains were measured

using the 30 items of the QOLHEQ. Owing to a multivariate

kurtosis of the data (Mardia’s coefficient = 172�8), various fit
indices were calculated using the unweighted least squares

method, which is robust against violations of the assumptions

of a multivariate normal distribution.15

Fig 1. Overview of the longitudinal study design. DLQI, Dermatology Life Quality Index; EQ-5D, quality-of-life questionnaire of the EuroQol

Group; HECSI, Hand Eczema Severity Index; HRQoL, Health-Related Quality of Life; QOLHEQ, Quality of Life in Hand Eczema Questionnaire.
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Measures of internal consistency of each subscale were

reported using Cronbach’s a and the Person Separation Index

(PSI), calculated using RUMM2030. For both of these calcula-

tions, values between 0�70 and 0�95 were considered as evi-

dence for good internal consistency.

Single-score validity and responsiveness (change-score

validity)

Tests on the correlation between the Dutch QOLHEQ and the

reference instruments were performed on single scores (at T0)

and change scores (at T2) using Pearson’s correlation coeffi-

cient (r). Strong correlation (+++) was defined as r > 0�7;
moderate correlation (++) as 0�7 > r > 0�4; and weak correla-

tion (+) as 0�4 > r > 0�2. For the change scores, correlation

differences of a minimum of 0�10 were seen as relevant. Fur-

thermore, as recommended by COSMIN, it was tested whether

correlations of changes in QOLHEQ score with changes in

instruments measuring similar constructs were ≥ 0�50, and

additionally whether correlations of changes in QOLHEQ score

with changes in instruments measuring related but dissimilar

constructs were lower, i.e. 0�30–0�50.16 Validity was consid-

ered to be high if < 25% of hypotheses were rejected, moder-

ate if 25–50% were rejected, and poor if > 50% were

rejected.

Reproducibility

Measurement error was reported with the standard error of

measurement (SEMagreement) between participants at T0 and

unchanged participants at T1. Reliability (test–retest) was

reported in the same patients with the intraclass correlation

coefficient (ICCagreement), using a two-way mixed effects

model for absolute agreement.17 An ICCagreement value of

> 0�70 was considered acceptable.18

Interpretability

For single scores, cut-off values for bands indicating how

hand eczema affects HRQoL were calculated using the

weighted kappa (j) coefficient of agreement between QOL-

HEQ scores and the global anchor and subscale anchors. In

order not to underestimate the burden for patients when using

the banding, we investigated the bands within 0�01 of the

highest j-values. The final band chosen was the band for

which the amount of patients reporting a higher impairment

according to the anchor question, compared with the band,

was lowest. For change scores, the smallest detectable change

(SDC) was calculated using the formula SCD = 1�96 9
ffiffiffi

2
p

9

SEMagreement.
17 The minimally important change (MIC) for

improvement was determined using three different anchor-

based methods (File S2 provides details for change-score inter-

pretability; see Supporting Information). For deterioration, no

MIC was determined because too few patients deteriorated to

allow sound conclusions to be drawn.

Missing values

In eight cases, the QOLHEQ was missing one item. For these

cases, the value 0 was imputed.7 At T1, four cases had skipped

a whole page, containing 10 QOLHEQ items. These four cases

were excluded from the analyses for reproducibility. One case

was missing one DLQI item; here, the value 0 was imputed.4

In four cases, the Skindex was missing one item and in one

case it was missing two items. For the calculation of the total

score, these cases were divided by 28 and 27, respectively.

Analyses were performed using SPSS Statistics for Windows,

version 23�0 (IBM).

Results

Overall, 300 patients were included in the study at baseline

(T0). A study flowchart is provided in Figure 2. Of the 294

patients included in the T0 analyses, 54�4% were male and

the mean age was 44�9 years. While the rating of hand

eczema severity did not differ between sexes, female patients

indicated significantly more impairment in HRQoL than male

patients on the total QOLHEQ, on all subscales and on the

DLQI. Detailed characteristics of the study population and

mean T0 values of the reference instruments are reported in

Table 1.

Scale structure

When running the Rasch analysis we found disordered thresh-

olds for 10 items across all subscales. These items were mostly

affected by the categories ‘rarely’ and ‘sometimes’, indicating

that the Dutch population may have problems differentiating

between these categories in general. Therefore, we combined

these categories for all items, which resulted in a scoring

structure of 0-1-1-2-3 for the whole QOLHEQ. This structure

fitted the Rasch model for all subscales. However, we still

found relevant disordered thresholds for item 26 (Costs). To

fix this, we rescored this item to 0-1-1-1-2 (see Table 2 for

detailed item characteristics). Rasch analysis of the subscales

then revealed the following:

• Symptoms: overall v2 = 28�7, degrees of freedom (d.f.) =

28; P > 0�43. A PSI of 0�85 and a Cronbach’s a of 0�86
indicated a good internal consistency.

• Emotions: overall v2 = 42�7, d.f. = 32; P > 0�09. A PSI of

0�86 and a Cronbach’s a of 0�89 indicated a good internal

consistency.

• Functioning: overall v2 = 39�8, d.f. = 32; P > 0�16. A PSI

of 0�86 and a Cronbach’s a of 0�89 indicated a good

internal consistency.

• Treatment and Prevention: overall v2 = 33�8, d.f. = 28; P

> 0�20. A PSI of 0�78 and a Cronbach’s a of 0�78 indi-

cated a good internal consistency.

DIF analysis showed significant uniform DIF for only one

item in the Functioning subscale. Item 3 (Home duties)

showed that women have a slightly higher chance (+0�6

© 2019 The Authors. British Journal of Dermatology
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logits) of being impaired for this item. This seems plausible,

as women are still more often involved in performing home

duties than men, and corresponds to what was found in the

German validation study of the QOLHEQ.7

The CFA showed that the Dutch QOLHEQ was a good fit

for the proposed SEM (Table 3). The total maximum scores

that can be obtained with the Dutch QOLHEQ within the

Dutch population are now as follows: total score = 89; Symp-

toms = 21; Emotions = 24; Functioning = 24; Treatment and

Prevention = 20. An SPSS syntax to recode the QOLHEQ to

Dutch scores can be found in File S3 (see Supporting

Information).

Fig 2. Study flow diagram. QOLHEQ, Quality of Life in Hand Eczema Questionnaire. aThis case had almost clear hand eczema (assessed by both

study personnel and patient) but had answered all items of the QOLHEQ with ‘always’. bFour patients were excluded for T1 analyses, because they

had skipped a whole page of the QOLHEQ, thus bringing the total to166.
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Single-score validity and responsiveness (change-score

validity)

Of the a priori formulated hypotheses for single-score validity,

80% were confirmed, indicating high validity of the Dutch

QOLHEQ (Table 4). In the analysis of responsiveness, 124

cases were included because these participants indicated that

they had changed at T2 according to the GRC scale, while

being unchanged at T1 or when compared with baseline if

they were nonresponders at T1. Therefore these cases repre-

sented patients who had ‘really changed’. In these patients,

64% of the a priori formulated hypotheses for change scores

were confirmed, indicating a moderate responsiveness of the

Dutch QOLHEQ (Table 5).

Reproducibility

There were 166 cases included in the analysis for repro-

ducibility. This concerns the unchanged patients at T1

according to the GRC scale. The SEMagreement of the complete

QOLHEQ was 5�2 points. The ICCagreement was 0�91 [95%

confidence interval (CI) 0�85–0�94], indicating good repro-

ducibility. For the subscales, we found the following values,

which indicated good reproducibility for all four subscales:

• Symptoms: SEMagreement = 1�6 points; ICCagreement = 0�88
(95% CI 0�84–0�91).

• Emotions: SEMagreement = 1�8 points; ICCagreement = 0�88
(95% CI 0�82–0�92).

• Functioning: SEMagreement = 1�9 points; ICCagreement =

0�88 (95% CI 0�80–0�92).
• Treatment and Prevention: SEMagreement = 1�5 points;

ICCagreement = 0�86 (95% CI 0�80–0�89).

Interpretability

For single scores, several bands for severity of HRQoL impair-

ment were tested for the overall QOLHEQ score and subscales.

Table 1 Baseline (T0) characteristics

Male patients (n = 160) Female patients (n = 134) Total (n = 294)

Age (years)

Mean (SD) 45�0 (14�5) 44�8 (17�5) 44�9 (15�9)
Range 18–74 18–83 18–83

Photoguide severity (patient)
Mean (SD) 2�8 (0�9) 2�7 (0�8) 2�7 (0�8)
Range 1–5 1–5 1–5

Photoguide severity (physician)

Mean (SD) 3�2 (0�9) 3�1 (0�9) 3�2 (0�9)
Range 2–5 2–5 2–5

DLQI
Mean (SD) 7�5a (6�1) 9�3a (6�7) 8�4 (6�4)
Range 0–27 0–26 0–27

Skindex-29

Mean (SD) 33�8 (20�7) 38�0 (22�0) 35�7 (21�4)
Range 0–91 0–96 0–96

EQ-5D-5L
Mean value score (SD) 0�77 (0�21) 0�74 (0�25) 0�76 (0�23)
Range �0�16–1�00 �0�24–1�00 �0�24–1�00
Mean VAS score (SD) 72�9 (17�1) 73�2 (19�1) 73�1 (18�1)
Range 10–100 9–100 9–100

HECSI

Mean (SD) 48�6 (41�1) 40�9 (35�5) 45�1 (38�8)
Range 3–192 2–144 2–192

QOLHEQ
Total, mean (SD) 29�0 (15�2)a 36�3 (16�8)a 32�3 (16�3)
Range 3–75 0–82 0–82
Symptoms, mean (SD) 8�8 (4�1)a 10�5 (4�4)a 9�6 (4�3)
Range 0–19 0–21 0–21
Emotions, mean (SD) 6�8 (4�6)a 8�5 (5�2)a 7�6 (5�0)
Range 0–21 0–24 0–24
Functioning, mean (SD) 6�8 (4�6)a 8�9 (5�4)a 7�7 (5�1)
Range 0–20 0–22 0–22
Treatment and Prevention, mean (SD) 6�7 (3�7)a 8�3 (3�8)a 7�4 (3�9)
Range 0–17 0–17 0–17

DLQI, Dermatology Life Quality Index; EQ-5D, quality-of-life questionnaire of the EuroQol Group; HECSI, Hand Eczema Severity Index;

QOLHEQ, Quality of Life in Hand Eczema Questionnaire. aDifferences between male patients and female patients are significant (P < 0�05)
according to Student’s t-test.
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For the overall QOLHEQ, we propose separate bands for male

patients and female patients. The final band chosen for the

overall QOLHEQ had a j-value of 0�430 (not at all, 0–13;
slightly, 14–28; moderately, 29–44; strongly, 45–64; very

strongly, ≥ 65). All proposed bands and details on the

calculation of single-score interpretability are provided in File

S4 (see Supporting Information).

The SCD in 166 unchanged patients at T1 was 14�4 points

for the overall QOLHEQ. The preferred MIC, obtained using

the receiver operating characteristic method, was 11�5. The

Table 2 Results of Rasch analysis

Item number in questionnaire Description Locationa Rangeb Fit residual v2-test P-valuesc Scoring structure

Symptoms

23 Bleeding 1�40 �1�51–3�58 –0�69 2�76 0�60 0–1–1–2–3
9 Causing loss of sleep 1�15 �0�55–2�35 1�07 4�79 0�31 0–1–1–2–3
11 Fissuring �0�09 �2�25–1�77 0�25 2�98 0�56 0–1–1–2–3
1 Painful �0�30 �3�01–1�75 �0�69 7�05 0�13 0–1–1–2–3
20 Redness �0�40 �2�98–1�39 1�41 1�46 0�83 0–1–1–2–3
6 Itching �0�58 �3�27–1�90 0�73 2�30 0�68 0–1–1–2–3
28 Dryness �1�19 �3�71–1�16 –0�32 7�31 0�12 0–1–1–2–3

Emotions

30 Nervous 1�01 �1�07–2�47 �2�45 9�25 0�06 0–1–1–2–3
19 Sad/depressed 0�84 �1�51–2�53 �2�37 9�34 0�05 0–1–1–2–3
27 Embarrassed 0�81 �1�09–2�25 �0�39 1�48 0�83 0–1–1–2–3
10 Anxious about future 0�36 �1�23–1�28 1�55 4�25 0�37 0–1–1–2–3
21 Irritated 0�13 �2�66–2�18 0�25 1�78 0�78 0–1–1–2–3
16 Hide my hands �0�04 �1�62–0�86 3�02 8�51 0�07 0–1–1–2–3
5 Frustrated �1�28 �4�22–0�89 �0�68 1�18 0�88 0–1–1–2–3
8 Annoyed �1�84 �4�90–0�15 1�30 6�99 0�14 0–1–1–2–3

Functioning
17 Avoiding contact with people 1�33 �0�29–2�53 1�06 6�00 0�20 0–1–1–2–3
25 Affecting friendships 1�06 �0�64–2�09 0�90 0�48 0�98 0–1–1–2–3
29 Touching partner 0�81 �1�15–2�62 0�91 0�73 0�95 0–1–1–2–3
15 Dressing myself 0�48 �1�79–2�05 �2�27 11�12 0�03 0–1–1–2–3
12 Leisure time/hobbies �0�51 �3�12–1�27 �0�98 9�70 0�05 0–1–1–2–3
14 Washing myself �0�83 �2�82–0�70 �0�84 2�24 0�69 0–1–1–2–3
2 Restricting job �0�94 �3�57–1�02 �0�26 6�54 0�16 0–1–1–2–3
3 Home duties �1�40 �4�19–0�48 �0�41 2�95 0�57 0–1–1–2–3

Treatment and Prevention

26 Costs 0�97 �0�20–2�13 1�82 10�48 0�03 0–1–1–1–2d

24 Side-effects 0�60 �0�89–1�35 �0�60 7�45 0�11 0–1–1–2–3
18 Visiting physician 0�57 �1�25–1�52 �0�28 2�44 0�66 0–1–1–2–3
7 Time-consuming 0�05 �2�17–1�50 �0�63 4�14 0�39 0–1–1–2–3
4 Wearing gloves �0�33 �1�52–0�57 0�33 3�56 0�47 0–1–1–2–3
22 Avoiding certain things �0�67 �2�62–0�64 �0�07 1�71 0�79 0–1–1–2–3
13 Using creams �1�19 �3�33–0�28 0�35 2�87 0�58 0–1–1–2–3

aLocation sorted by severity; items assessing most severe impairment are on top of each domain/subscale. bRange of thresholds of each item.
cAccording to a v2-test; misfit was considered significant if P < 0�007 or P < 0�008 (dependent on number of items in the subscale). dScor-

ing structure adjusted additionally.

Table 3 Fit indices for the structural equation model of the Quality of Life in Hand Eczema Questionnaire, consisting of four subscales (factors)

loading on a higher order factor measuring health-related quality of life

Fit index Complete second-order model Model fit Recommendation for good fita Recommendation for acceptable fita

SRMR 0�067 Acceptable < 0�05 0�05 < SRMR ≤ 0�10
GFI 0�980 Good > 0�95 0�90 ≤ GFI < 0�95
AGFI 0�976 Good > 0�90 0�85 ≤ AGFI < 0�90
NFI 0�976 Good > 0�95 0�90 ≤ NFI < 0�95
RFI 0�974 Good > 0�95 0�90 ≤ RFI < 0�95
aAccording to guidelines by Schermelleh-Engel et al.15 SRMR, Standardized Root Mean Residual; GFI, Goodness of Fit Index; AGFI, Adjusted

GFI; NFI, Normed Fit Index; RFI, Relative Fit Index.
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SDC and MIC of the subscales and further details on calcula-

tions are provided in File S2 (see Supporting Information).

Discussion

In this study, we tested various measurement properties of the

Dutch QOLHEQ. We proposed a scoring structure that fitted a

Rasch model, and demonstrated good validity and repro-

ducibility, and moderate responsiveness. An improvement of

≥ 15 points within the Dutch population should be regarded

as a real and important improvement.

Compared with the German version, the Dutch QOLHEQ

had to be substantially rescored. A possible explanation for

this is that the Dutch translation for the item ‘sometimes’ (‘nu

en dan’) was not optimal; possibly, in Dutch, it was too simi-

lar to the category ‘rarely’ (‘zelden’). A future validation study

could assess whether another translation (e.g. changing ‘nu en

dan’ to ‘soms’) may yield a better discrimination on the lower

end of the Dutch QOLHEQ scale. Still, the Dutch translation of

the QOLHEQ as presented here fulfils the rigorous require-

ments of modern test theory including IRT and SEM. There-

fore, it is ready to be used in any study assessing HRQoL

impairments in a Dutch population of patients with hand

eczema. However, when reporting QOLHEQ results for Dutch

patients in future studies, both the national and international

values, which were obtained for six languages in a cross-cul-

tural validation study,8 should be reported for the sake of

international comparison.

The most problematic issues in the analysis pertained to the

item ‘Costs’. Participants could not be distinguished based on

this item. The health insurance companies in the Netherlands

reimburse the treatment of hand eczema, including several

emollients and protective gloves. As a result, the out-of-pocket

costs for hand eczema are often low. This may offer a good

explanation as to why a large group of patients (n = 161)

chose ‘never’ for this item. We chose to keep this item in the

instrument as it may still be important for a small subgroup

of patients. However, if efforts were to be made in the future

to reduce the amount of items in the QOLHEQ, for example

to increase its ease of use, this item should be the first to be

considered for removal.

Most of our a priori stated hypotheses were confirmed in

the analyses for single-score validity. For the single scores, the

Photoguide, as scored by a physician, correlated moderately

with the QOLHEQ (0�43), where we had expected it to be

only weakly correlated (< 0�4). However, the Photoguide, as

scored by the patient, still correlated more strongly with the

QOLHEQ than the physician score, which was as we had

hypothesized. Therefore, we do not consider this to be an

issue. For the change scores, the QOLHEQ showed a higher or

comparable responsiveness when compared with the reference

instruments, indicating that the QOLHEQ was sensitive to

detect change in HRQoL in patients with hand eczema.

This validation study was performed using a paper version of

the QOLHEQ. In recent decades, digital questionnaires have

been increasingly used for capturing patient-reported outcomes,

mainly because they provide direct integration into medical

health records and research databases. If a paper questionnaire is

adapted to an electronic version, this may alter the measurement

properties of the questionnaire.19 However, this is not always

Table 4 Single-score validity (at T0) correlations between the Quality of Life in Hand Eczema Questionnaire (QOLHEQ) and reference instruments

Correlation hypothesizeda Correlation found R2 Hypotheses confirmed?

Reference measure

DLQI +++ 0�77 0�59 Yes
Skindex-29 +++ 0�80 0�64 Yes

Global anchor ++ 0�59 0�35 Yes
EQ-5D-5L (VAS)b ++ �0�33 0�11 No

EQ-5D-5L (Value)b ++ �0�57 0�32 Yes
Photoguide (patient) ++ 0�47 0�22 Yes

Photoguide (physician) + 0�43 0�18 No
HECSI + 0�37 0�14 Yes

Subscalesc

Symptoms anchor +++ 0�70 0�49 Yes

Emotions anchor +++ 0�71 0�50 Yes
Functioning anchor +++ 0�72 0�52 Yes

Treatment and Prevention anchor +++ 0�58 0�34 No
Skindex-29 Symptoms subscale +++ 0�77 0�59 Yes

Skindex-29 Emotions subscale +++ 0�85 0�73 Yes
Skindex-29 Functioning subscale +++ 0�70 0�49 Yes

Specific comparisons
QOLHEQ Symptoms subscale – Photoguide (physician) ++ 0�52 0�27 Yes

QOLHEQ Symptoms subscale - HECSI ++ 0�46 0�21 Yes

DLQI, Dermatology Life Quality Index; EQ-5D, quality-of-life questionnaire of the EuroQol Group; HECSI, Hand Eczema Severity Index; VAS, visual

analogue scale. aA priori defined: strong correlation (+++) r > 0�7; moderate correlation (++) 0�7 > r > 0�4; weak correlation (+) 0�4 > r > 0�2.
bNegative value, because the EQ-5D-5L is scored inversely to the QOLHEQ. cCorrelation between QOLHEQ subscale score and reference instrument.
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the case,20,21 but it is something that should be taken into con-

sideration in future studies involving the QOLHEQ.

A limitation of this study was that the identification of

unchanged patients at T1 and changed patients at T2 was based

on patient memory. A certain amount of recall bias cannot be

ruled out, especially for T2, which was assessed 4–12 weeks

following T0. Another limitation was that between T0 and T1
many patients (n = 73) had already indicated a change in the

impairment that they perceived to be a result of their hand

eczema, limiting the sample size for reproducibility and

responsiveness, although the numbers are still acceptable.22

This clearly reflects the variable course that is often associated

with the disease. A final limitation could have been the short

time between T0 and T1, in which participants may have been

able to recall their answers from T0. However, as was apparent

from the number of patients who had quickly changed at T1,

this short period was needed to ensure a sufficient number of

eligible participants at T1. Also, we believe that answers given

on the 30-item long QOLHEQ would have been hard to recall,

even after 1–3 days.

In conclusion, the Dutch version of the QOLHEQ has been

shown to be a valid, reproducible and responsive instrument

in the Dutch hand eczema population. We recommend its use

to measure impairment of HRQoL in Dutch patients with hand

eczema.
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