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 tal variance. The internal consistency was satisfactory with 
Cronbach’s α >0.7. Disease activity was the only predictor of 
quality of life impairment, but it only moderately correlated 
with the CU-Q 2 oL total score (r = 0.40, p < 0.0001).  Conclu-

sion:  Our results suggest that there are additional factors to 
disease activity that are responsible for the pronounced re-
duction of HRQoL in CSU, and this supports the recommen-
dation to assess and monitor both disease activity and qual-
ity of life in CSU patients.  © 2013 S. Karger AG, Basel 

 Introduction 

 Chronic spontaneous urticaria (CSU) is a frequent 
skin disease that affects all age groups in both sexes. It is 
estimated that 0.5–1% of the population is suffering from 
CSU at any given time  [1, 2] . The unclear origin of the 
disease in addition to the chronicity and the difficulties in 
obtaining adequate symptom control can discourage pa-
tients and physicians and negatively affect their relation-
ship  [3–6] . Since the disease is often difficult to treat, the 
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 Abstract 

  Background:  The impact of chronic spontaneous urticaria 
(CSU) on health-related quality of life (HRQoL) is widely held 
to be mainly influenced by disease activity and comorbidi-
ties.  Objective:  To assess the correlation between disease 
activity and HRQoL impairment by using validated disease-
specific instruments.  Methods:  The Chronic Urticaria Quality 
of Life Questionnaire (CU-Q 2 oL) was translated into Greek 
and subsequently applied to 110 CSU patients along with 
the Dermatology Life Quality Index and the Urticaria Activity 
Score. After the validity and reliability of the Greek CU-Q 2 oL 
had been determined, we assessed the relation between dis-
ease activity and HRQoL impairment by computing correla-
tions as well as by performing multiple regression analysis. 
 Results:  Exploratory factor analysis revealed a six-scale struc-
ture of the Greek CU-Q 2 oL that explained 67.9% of its to -
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treatment goals have to be well defined, which requires 
instruments to assess disease burden. The Urticaria Ac-
tivity Score (UAS) is commonly used to assess disease ac-
tivity, but it has limitations with regard to measuring dis-
ease burden. For this reason, the Chronic Urticaria Qual-
ity of Life Questionnaire (CU-Q 2 oL) has been developed 
to measure disease-specific quality of life impairment, 
and various language versions have been used in different 
CSU populations.

  According to the World Health Organization  [7] , cul-
tural specificities and values perception are important de-
terminants of health-related quality of life (HRQoL). Fur-
thermore, subjectivity and multidimensionality could 
hinder its measurement. Therefore, the use of different 
language versions of HRQoL instruments in different 
populations requires a structural process of translation, 
cross-cultural adaptation and validation.

  Focused measurements of the HRQoL of CSU patients 
have revealed a remarkable impact of the disease on dif-
ferent areas of patients’ quality of life. The reason for this 
substantial HRQoL impairment is usually attributed to 
disease activity and comorbidities  [8–10] . However, as of 
yet, there are only limited data to prove this. The ex istence 
of a disease-specific questionnaire like the CU-Q 2 oL fa-
cilitates the investigation of the parameters that drive 
HRQoL impairment. The CU-Q 2 oL is currently the only 
available CSU-specific quality of life instrument and is 
already available in several language versions  [11–16] . 
The aim of this study was to develop a Greek version of 
the CU-Q 2 oL and to assess the relation between disease 
activity and HRQoL impairment.

  Materials and Methods 

 Cross-Cultural Adaptation of the CU-Q 2 oL 
 In accordance with the guidelines on the cross-cultural adapta-

tion of HRQoL questionnaires, the original Italian version of the 
CU-Q 2 oL was translated into Greek by an official native Greek 
translator. Afterwards, the Greek version was reviewed by physi-
cians specialized in allergology and CSU. This led to slight expres-
sional modifications. The revised questionnaire was then back-
translated to Italian by a native Italian with fluent knowledge of 
Greek. This back-translated Italian version was reviewed and ap-
proved by the original Italian authors and the Greek research team. 
The resulting final consensus version of the Greek CU-Q 2 oL was 
then applied to patients without further modification.

  CU-Q 2 oL 
 The CU-Q 2 oL consists of 23 questions (items) that are evalu-

ated on a five-point Likert scale. These 23 questions are grouped 
in scales, which are different in the original Italian  [11]  or Spanish 
 [12]  version in comparison with the German  [13] , Polish  [14]  or 

Brazilian  [16]  version. The different structure of these language 
versions is critical for the maintenance of the validity and internal 
consistency of the questionnaire. The published scales for the Ital-
ian version are: ‘Pruritus’ (2 items), ‘Swelling’ (2 items), ‘Impact on 
life activities’ (6 items), ‘Sleep problems’ (5 items), ‘Limits’ (3 
items), ‘Looks’ (5 items)  [11] . The score for each scale as well as the 
total score is calculated as a percentage of the maximum possible 
score.

  Disease Activity 
 According to the EAACI/GA 2 LEN/EDF/WAO guidelines, dis-

ease activity was approached by using the UAS, which was calcu-
lated for 7 consecutive days (UAS7)  [17] . The UAS sums up the 
number of wheals and the intensity of pruritus on a four-point 
scale with a minimum and maximum of 0 and 6 points per day, 
respectively.

  Patient Selection 
 The study took place in the outpatient clinic of the Allergy Unit 

of the Department of Dermatology of Attikon University Hospital 
in Athens, Greece. All subjects were at least aged 18 years. The di-
agnosis was based on the EAACI/GA 2 LEN/EDF/WAO definition 
of CSU  [17] .

  Data Collection and Measurements 
 The data collection period was from January 2010 to January 

2011. All patients were asked to fill in two different HRQoL ques-
tionnaires, the CU-Q 2 oL and the Dermatology Life Quality Index 
(DLQI). The DLQI is the most frequently used dermatology-spe-
cific HRQoL instrument, consisting of 10 questions concerning 
‘Symptoms and feelings’, ‘Daily activities’, ‘Leisure’, ‘Work and 
school’, ‘Personal relationships’ and ‘Treatment’  [18] .

  Each individual included in the study was examined at two dif-
ferent visits. On the first visit (day 0) patients signed a written in-
formed consent form and were given instructions on how to com-
plete the UAS. One week later (on day 8) they revisited our outpa-
tient clinic and filled in the CU-Q 2 oL and the DLQI. The second 
visit was proposed in order to increase their cooperation, resulting 
in enhanced reliability and feedback.

  The study was approved by the local ethics committee.

  Statistical Analyses 
 Initially, the data of the Greek CU-Q 2 oL were tested regarding 

whether they met the criteria for an exploratory factor analysis 
(EFA). Both Kaiser-Meyer-Olkin and Bartlett’s test suggested that 
the data fit an EFA. During the subsequent principal component 
analysis with varimax rotation with Kaiser normalization, only 
factors with an eigenvalue >1 were retained. The factors’ eligibility 
was further confirmed using a scree plot and Horn’s parallel anal-
ysis. The internal consistency of the obtained factors was evaluated 
with Cronbach’s α reliability coefficient, pertaining to Nunnaly’s 
criterion that this coefficient should be at least 0.7.

  The results were also tested against the two models obtained 
with EFA for the German and Italian versions. The model fit for 
the two six-factor structures was tested with first-order confir-
matory factor analysis (CFA), while the internal consistency of 
the factors was computed with Cronbach’s α reliability coeffi-
cient.

  The primary index used for model fit was the root mean square 
error of approximation (RMSEA), which is a measure of the mean 
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discrepancy between the observed covariances and those implied 
by the model per degree of freedom. Values <0.05 are indicators of 
a good fit. Certain investigators consider 0.08 as an acceptable cut-
off value, but certainly an RMSEA value >0.1 indicates a poor mod-
el fit.

  Two additional incremental fit indices are reported: the Tuck-
er-Lewis Index (TLI) and the Comparative Fit Index (CFI). The 
TLI, also known as ρ2, compares the discrepancy of the specified 
model in comparison to the baseline model. The typical range for 
the TLI lies between 0 and 1, but it is not limited to that range. TLI 
values close to 1 indicate a very good fit. As a rule of thumb a value 
of 0.9 is considered the cut-off value, above which there is an indi-
cation of a good model fit. The same is true for the CFI. In addition, 
the results of χ 2  analysis are reported. p values <0.05 reject the null 
hypothesis and indicate that the model fit is not satisfactory. Sepa-
rate CFAs were performed for each factor, which were also tested 
for their internal consistency with Cronbach’s α coefficients  [19–
22] .

  Finally, descriptive statistics were used to characterize the study 
sample and their HRQoL scores, and multiple linear regression 
analysis was used to assess significant predictors of the CU-Q 2 oL 
scores.

  Results 

 Sample Characteristics 
 110 patients (80 females, 30 males) with a mean age of 

41.8 ± 12.8 years were included in the study. Mean UAS 
value was 19.1 ± 8.4 and mean disease duration was 3.5 ± 
4.4 years. Less than 0.5% of the intended data entries were 
missing, which is relatively low.

  Structure of the Questionnaire and Internal 
Consistency 
 EFA revealed a six-scale structure of the Greek CU-

Q 2 oL, which explained 67.9% of the variance of the 23 
items ( table 1 ). The six scales of the Greek CU-Q 2 oL are: 
‘Functioning’ (items 5, 6, 8, 9 and 22), ‘Sleep’ (items 7, 
11, 12, 13 and 23), ‘Embarrassment’ (items 19 and 18), 
‘Eating/limits’ (items 17, 10 and 21), ‘Mental status’ 
(items 14, 15, 16 and 20) and ‘Symptoms’ (items 1, 2, 3 
and 4). Each item had a factor loading of at least 0.5, ex-
cept for ‘Medication side effects’ (0.439) and ‘Pruritus’ 
(0.410). The symptom ‘Pruritus’ had a considerable 
loading also to scale I, II and III (0.301, 0.387 and 0.357, 
respectively), while ‘Wheals’ had a relatively high load-
ing also to factor III (0.393). Internal consistency was 
satisfactory with Cronbach’s α >0.7 for all six factors. 
Internal consistency for factors I–III was excellent 
(Cronbach’s α > 0.8).

  CU-Q 2 oL Scores 
 The CU-Q 2 oL scores of our study population based 

on the Greek version of the questionnaire are presented 
in  figure 1 . The scales ‘Mental status’ and ‘Symptoms’ 
showed the highest values while ‘Functioning’ was less 
affected. ‘Sleep’ and ‘Eating/limits’ also showed a mean-
ingful impairment. The strongest variation of scores 
was seen in the ‘Embarrassment’ scale. The median 
scores were: ‘Functioning’ 10, ‘Sleep’ 20, ‘Embarrass-
ment’ 12, ‘Eating/limits’ 25, ‘Mental status’ 31 and 
‘Symptoms’ 31.
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  Fig. 1.  Total and scale scores of the Greek 
version of the CU-Q 2 oL. 
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Table 1.  Determination of the scale structure of the Greek version of the CU-Q2oL

Items Factor

I II III IV V VI

6 Physical activities 0.829 0.100 0.057 0.180 0.142 0.186
8 Free time 0.781 0.272 0.218 0.064 –0.039 –0.005
9 Social relationships 0.735 0.078 0.311 0.090 0.151 0.140
5 Work 0.715 0.230 –0.022 0.185 0.147 0.166

22 Sport 0.563 0.251 0.286 0.343 0.078 0.210

12 Wake up 0.099 0.795 0.247 0.062 0.115 0.037
11 Fall asleep 0.126 0.750 0.199 0.221 0.140 0.078
13 Tired 0.101 0.722 0.160 0.123 0.366 0.064

7 Sleep 0.410 0.714 0.114 0.135 –0.116 0.185
23 Medication side effects 0.296 0.439 –0.205 0.061 0.248 0.241

19 Embarrassed in public 0.142 0.206 0.823 0.145 0.125 0.142
18 Bothered by signs 0.232 0.185 0.818 0.033 0.130 0.129

17 Limit food 0.098 0.163 0.037 0.852 0.057 0.040
10 Eating 0.279 0.241 0.012 0.818 0.013 0.009
21 Limit clothes 0.282 –0.154 0.231 0.500 0.364 0.002

16 Bad mood 0.221 0.439 0.079 0.036 0.714 0.024
20 Cosmetics –0.172 –0.016 0.172 0.346 0.693 0.183
15 Nervousness 0.355 0.326 0.232 0.000 0.554 –0.050
14 Concentration 0.281 0.466 –0.044 –0.147 0.506 –0.024

4 Lips swell 0.008 0.008 0.060 0.025 –0.094 0.832
3 Eyes swell 0.267 0.088 0.063 0.073 0.171 0.743
2 Wheals 0.188 0.209 0.393 –0.059 0.069 0.542
1 Pruritus 0.301 0.387 0.357 0.067 0.123 0.410

Eigenvalue 3.679 3.526 2.193 2.108 2.093 2.011
Percentage of variance explained 16.0% 15.3% 9.5% 9.2% 9.1% 8.7%
Cronbach’s α reliability coefficient 0.874 0.839 0.853 0.735 0.715 0.731

Table 2.  Correlations between CU-Q2oL and DLQI scores

CU-Q2oL
Functioning

CU-Q2oL
Sleep

CU-Q2oL
Embarrassment

CU-Q2oL
Eating/limits

CU-Q2oL
Mental status

CU-Q2oL
Symptoms

CU-Q2oL
Total

DLQI
Symptoms and feelings

0.474
<0.001* 0.374

<0.001* 0.381
<0.001* 0.288

<0.001* 0.283
<0.001* 0.624

<0.001* 0.557
<0.001*

DLQI
Daily activities

0.565
<0.001* 0.425

<0.001* 0.553
<0.001* 0.450

<0.001* 0.410
<0.001* 0.475

<0.001* 0.655
<0.001*

DLQI
Leisure

0.729
<0.001* 0.481

<0.001* 0.503
<0.001* 0.533

<0.001* 0.446
<0.001* 0.537

<0.001* 0.748
<0.001*

DLQI
Work and school

0.500
<0.001* 0.259

0.06ns
0.259
0.06ns

0.408
<0.001* 0.253

0.08ns
0.331

<0.001* 0.467
<0.001*

DLQI 
Social relationships

0.530
<0.001* 0.381

<0.001* 0.297
<0.001* 0.316

<0.01* 0.429
<0.001* 0.395

<0.001* 0.552
<0.001*

DLQI
Treatment

0.456
<0.001* 0.401

<0.001* 0.305
<0.01* 0.407

<0.001* 0.482
<0.001* 0.320

<0.01* 0.550
<0.001*

DLQI
Total

0.691
<0.001* 0.492

<0.001* 0.501
<0.001* 0.501

<0.001* 0.478
<0.001* 0.580

<0.001* 0.749
<0.001* * p < 0.05; ns = not significant.
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  Convergent Validity 
 We found a strong correlation between the total 

scores of the CU-Q 2 oL and the DLQI (r = 0.75, p < 
0.0001) and also between different scales of the Greek 
version of the CU-Q 2 oL and DLQI subheadings ( ta-
ble 2 ). For example, the ‘Functioning’ scale of the Greek 
CU-Q 2 oL correlated with all DLQI subheadings, but 
showed the strongest correlation with DLQI subhead-
ings ‘Leisure’ (r = 0.73, p < 0.0001), ‘Daily activities’ (r = 
0.57, p < 0.0001) and ‘Personal relationships’ (r = 0.53, 
p < 0.0001). The ‘Sleep’ and ‘Mental status’ scales exhib-
ited less strong correlations with DLQI items. This was 
expected because the DLQI subheadings ‘Leisure’, ‘Dai-
ly activities’ and ‘Personal relationships’ cover areas of 
functioning, while the DLQI contains no questions re-
lated to sleep and has no focus on mental status and 
mental functions.

  Correlation between CU-Q 2 oL and Disease Activity 
 Disease activity, as determined by the UAS, was found 

to only moderately correlate with the CU-Q 2 oL total 
score (r = 0.40, p < 0.0001) and with the DLQI score (r = 
0.37, p < 0.0001). In  figure 2 , we present the distribution 
of patients in relation to quality of life impairment, as ap-
proached by the CU-Q 2 oL, and disease activity, as ap-
proached by the UAS. Interestingly, there seems to be a 
group of patients with relatively low UAS that even so 
experience a remarkable impairment of their HRQoL. In 
order to investigate the ability of the CU-Q 2 oL to dis-
criminate between CSU patients with different severities 
of affection (known groups validity), we created three 
UAS groups (group 1: UAS7 0–14; group 2: UAS7 15–22; 
group 3: UAS7 23–42). Subsequently, we computed the 
HRQoL ( fig. 3 a). There was a statistically significant dif-
ference in the CU-Q 2 oL total score between groups 1 and 
2, but not between groups 2 and 3. Inversely, we created 
three CU-Q 2 oL groups and assessed the UAS for each 
one. Notably, there is a wide range of UAS values in pa-
tients with a strong quality of life impairment ( fig. 3 b).

  Predictors of HRQoL Impairment 
 Disease activity was found to be a significant predictor 

of the Greek CU-Q 2 oL total and scale scores (p < 0.01). 
Age, gender and disease duration did not predict the total 
or scale scores with one exception. Sex was a significant 
predictor for the ‘Mental status’ scale (p < 0.01), with 
women being more severely affected.
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  Fig. 2.  Distribution of patients in relation with disease activity 
(UAS) and quality of life impairment (CU-Q 2 oL). 

  Fig. 3.   a  CU-Q 2 oL total score for all UAS groups.  b  UAS score for 
all CU-Q 2 oL total score groups. 
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  Confirmatory Factor Analysis 
 The results of the CFA regarding the Italian and German 

scale structure are presented in  tables 3  and  4 , respectively. 
The results show that although the model fit is not ideal, the 
discrepancy is not high. Overall the model fit was found to 
be better for the German than the Italian model (RMSEA 
value 0.102 and 0.111, respectively). Regarding the factors, 
the data provided a perfect model fit for the German ‘Sleep’ 
scale (RMSEA = 0.000) and an acceptable model fit for the 
Italian ‘Sleep’ scale (RMSEA = 0.098). The criterion CFI > 
0.9 was met for both ‘Functioning’ and ‘Sleep’ for the Ger-
man model and for ‘Impact on life activities’ and ‘Sleep’ for 
the Italian model. Concerning the latter, the ’Looks’ scale 
also presented a marginal CFI value (0.893).

  The internal consistency of the German model was 
found to be excellent (Cronbach’s α > 0.8) for the scales 

‘Functioning’ and ‘Sleep’, while ‘Itching/embarrassment’ 
and ‘Mental status’ exhibited an adequate internal consis-
tency (Cronbach’s α > 0.7). For the remaining two scales 
the internal consistency was <0.7. The internal consis-
tency of the Italian model was excellent for the scales ‘Im-
pact on life activities’ and ‘Sleep’, acceptable for ‘Pruritus’ 
and minimally acceptable for ‘Looks’ (>0.65).

  Discussion 

 It is nowadays well recognized that CSU substantially 
affects the HRQoL of patients. The extent of HRQoL im-
pairment has been shown to be comparable with that of 
patients suffering from severe ischemic heart disease  [8]  
and to be one of the highest among dermatologic disor-

Table 3.  Results of the CFA and reliability analysis (internal consistency) for the six-scale structure of the Italian version of the CU-Q2oL

CU-Q2oL scale  CFA Cronbach’s α 
(95% CI)

Items

χ2/d .f./p value TLI CFI RMSEA

Impact 24.4
9
0.004

0.906 0.943 0.125 0.845 (0.685 – 0.825) Work
Physical activities
Sleep
Spare time
Social relations
Eating

Sleep 10.2
5
0.068

0.943 0.971 0.098 0.822 (0.763 – 0.870) Falling asleep
Waking up at night
Tired
Concentration
Nervous

Looks 18.0
5
0.003

0.786 0.893 0.155 0.656 (0.542 – 0.748) Medication side effects
Embarrassed by signs
Embarrassed in public
Cosmetics
Limits clothes

Limits * * * * 0.562 (0.398 – 0.687) Bad mood
Limits food
Sports

Swelling * * * * 0.629 (0.459 – 0.746) Eyes swell
Lips swell

Pruritus * * * * 0.789 (0.692 – 0.855) Pruritus
Wheals

Total model 505
215
<0.001

0.709 0.753 0.111 0.910 (0.884 – 0.933)

 * Cannot be calculated.
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ders  [23] . A recent GA 2 LEN position paper recommend-
ed the use of evidence-based patient-reported outcome 
instruments, including HRQoL and disease activity mea-
sures, in clinical trials with urticaria patients  [24] . More-
over, the current EAACI/GA  2  LEN/EDF/WAO guide-
lines on the definition, classification and diagnosis of ur-
ticaria  [17]  recommend the use of the disease-specific 
HRQoL instrument CU-Q 2 oL as well as of the UAS for 
monitoring disease activity in CSU patients.

  This study was performed in order to investigate the 
relation between quality of life impairment and disease 
activity in CSU patients by using the tools recommended 
by the guideline. However, a prerequisite for the applica-
tion and acceptance of a patient-reported outcome in-
strument such as the CU-Q 2 oL is that there is a validated 
language version available. Therefore, we initially trans-

lated, culturally adapted and validated the CU-Q 2 oL for 
the Greek language and subsequently examined our CU-
Q 2 oL results with regard to the disease activity of the same 
patients.

  The results of the EFA of the validation phase revealed 
a six-dimensional structure of the Greek CU-Q 2 oL, which 
is in accordance with the original Italian, German and 
Polish versions  [11, 13, 14] , but different from the three-
dimensional-structure of the Portuguese-Brazilian ver-
sion  [16] . The levels of internal consistency were satisfac-
tory to excellent for all six identified dimensions (‘Func-
tioning’, ‘Sleep’, ‘Embarrassment’, ‘Eating/limits’, ‘Mental 
status’ and ‘Symptoms’). The level and pattern of correla-
tions between the CU-Q 2 oL and DLQI scores support the 
questionnaires’ convergent validity. Notably, the ‘Sleep’ 
scale shows relatively low correlations to DLQI scores, 

Table 4.  Results of the CFA and reliability analysis (internal consistency) for the six-scale structure of the German version of the CU-Q2oL

Subscale  CFA Cronbach’s α 
(95% CI)

Items

χ2/d .f./p value TLI CFI RMSEA

Functioning 23.5
10
<0.01

0.927 0.952 0.111 0.857 (0.812 – 0.895) Work
Physical activities
Spare time
Social relations
Sports 
Medication side effects

Sleep 1.4
2
0.494

1 1 0.000 0.856 (0.807 – 0.896) Sleep
Falling asleep
Waking up at night
Tired

Itching/
embarrassment

45.2
2
<0.001

0.280 0.760 0.445 0.794 (0.723 – 0.850) Pruritus
Wheals
Embarrassed by signs
Embarrassed in public

Mental status * * * * 0.760 (0.670 – 0.828) Concentration
Nervous
Bad mood

Swelling/eating 73.2
2
<0.001

* 0.271 0.572 0.582 (0.438 – 0.696) Eyes swell
Lips swell
Eating
Limits food

Limits looks * * * * 0.453 (0.202 – 0.625) Cosmetics
Limits clothes

Total model 457
215
<0.001

0.757 0.794 0.102 0.910 (0.884 – 0.933)

 * Cannot be calculated.



 Koti et al. Dermatology 2013;226:371–379
DOI: 10.1159/000351711

378

because the DLQI misses a question concerning sleep. 
However, our results as well as the results obtained from 
the German, Polish, Turkish and Brazilian population 
demonstrate that the impact of CSU on sleep is remark-
able. This lack is a serious disadvantage of the DLQI when 
used in CSU patients, but also in other disorders that go 
along with pruritus. Interestingly, the CU-Q 2 oL question 
focusing on medication side effects was found to load 
highest on the ‘Sleep’ scale. This is the first CU-Q 2 oL lan-
guage version with this allocation and makes perfect 
sense: It is well known that antihistamines, which are the 
first-line treatment for urticaria, may have an effect on 
the circadian sleep/wake cycle and the quality of sleep 
 [25] .

  As mentioned above, the Greek version of the CU-
Q 2 oL presents slight structural differences from the orig-
inal Italian instrument, but also from all other published 
versions. These differences are expected and can be par-
tially attributed to cultural peculiarities. Unfortunately, 
this fact makes direct comparisons or pooling of results 
difficult. In order to overcome this obstacle, we per-
formed a CFA of the Italian and German structure. We 
chose the Italian questionnaire because it is the original 
instrument and the German one because it has a struc-
ture very similar to that of the Greek questionnaire, 
based on the results of our EFA. Our CFA results suggest 
that the Italian as well as the German versions’ scale 
structure can also be applied for the Greek CU-Q 2 oL. 
This finding is the key for its use in international multi-
center studies.

  Once the validation of the CU-Q 2 oL was completed, 
we started to examine the relation of our CSU patients’ 
HRQoL to their disease activity. Our results demonstrate 
that the CU-Q 2 oL total scores and the UAS scores were 
only moderately correlated. Notably, this correlation was 
higher as compared to those of the DLQI and the UAS, 
again suggesting that the DLQI is not ideally suited for 
CSU patients. These findings are in line with earlier in-
vestigations that also found only moderate correlations in 
the German (r = 0.39), Turkish (r = 0.48) and Brazilian 
(r = 0.39) populations  [15, 16, 26] . Interestingly, we could 
identify patients with relatively low UAS but high CU-
Q 2 oL scores. These data suggest that there are factors in 
addition to disease activity that also influence CSU pa-
tients’ HRQoL. Indeed, Staubach et al.  [9]  reported that 
psychiatric comorbidity, such as depression and anxiety, 
influence HRQoL impairment, as assessed by Skindex-29, 
in patients with CSU. A moderate correlation between 
HRQoL and disease activity is not a unique finding for 
CSU patients, but has also been noticed in different (der-

matologic and other) conditions. For example, the DLQI 
score was found to have a relatively poor correlation with 
disease activity in an Italian population of psoriasis pa-
tients as well as in a Dutch population of atopic dermati-
tis patients  [27, 28] . Additionally, moderate correlations 
between disease activity and HRQoL were found in sub-
jects suffering from inflammatory bowel disease  [29] .

  In addition, our results show that the CU-Q 2 oL total 
score seems to be more sensitive to discriminate be-
tween CSU patients with different severities of affection 
when the UAS is relatively low. Interestingly, this result 
is in agreement with the Turkish validation study  [15] , 
where a statistically significant difference in the CU-
Q 2 oL total score was found between the first and second 
UAS quartile (p < 0.05), but not between the second and 
third (p = 0.09) and between the third and fourth (p = 
0.19) quartile.

  One limitation of our study is that we are not aware 
of any formal validation study of the Greek DLQI, which 
was used to test convergent validity of the Greek CU-
Q 2 oL in our project. Nevertheless, an official Greek lan-
guage translation is available and this version has al-
ready been successfully applied in studies conducted in 
the Greek population  [30] . Moreover, there is extensive 
experience concerning the application of DLQI to pa-
tients with urticaria  [18, 23] , and the DLQI is by far the 
most frequently applied HRQoL instrument in the field 
of dermatology. Therefore, we believe that it serves well 
the objects of our study. Moreover, patient selection bias 
in our study cannot be excluded, since the study was 
conducted in a tertiary referral hospital. An additional 
limitation is that the validation process was conducted 
in an adult population. For this reason, the Greek ver-
sion of the CU-Q 2 oL is not valid for use in children.

  In conclusion, the Greek version of the CU-Q 2 oL is a 
valid and reliable instrument that may be used in research 
but also in everyday clinical practice. It is important to 
note that HRQoL impairment and disease activity are 
only moderately correlated. Therefore, measures for both 
the CU-Q 2 oL and the UAS should be applied in CSU pa-
tients in order to obtain a comprehensive picture of the 
actual disease status.
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