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Abstract

Objective. This study aimed to develop the Greek versions of the Rhinoconjunctivitis Quality
of Life Questionnaire and Mini-Rhinoconjunctivitis Quality of Life Questionnaire for adult
and pediatric populations, discuss their differences and detect the impact of age and gender
on quality of life questionnaire results.
Method. Ninety-eight patients with allergic rhinitis participated. Quality of Life evaluation
was made by two generic (Short Form-36 and Beck Depression Inventory) and two
disease-specific questionnaires (Rhinoconjunctivitis Quality of Life Questionnaire and Mini-
Rhinoconjunctivitis Quality of Life Questionnaire). Symptom evaluation was made by the
Total 5 Symptoms Score assessment.
Results. Internal consistency and test–retest reliability of both questionnaires was high.
Convergent validity showed statistically significant negative correlations of total
Rhinoconjunctivitis Quality of Life Questionnaire and Mini-Rhinoconjunctivitis Quality of
Life Questionnaire with overall Short Form-36 Health Survey score and positive correlations
with Beck Depression Inventory and Total 5 Symptoms Score. Discriminative validity demon-
strated statistically significant improvement for all instruments and all domains after treat-
ment. Females presented highly significant increased scores. Patient age was positively
correlated with total scores of Rhinoconjunctivitis Quality of Life Questionnaire and Mini-
Rhinoconjunctivitis Quality of Life Questionnaire. The clinically significant improvement
after treatment was higher among females than males, while it was independent of patient age.
Conclusion. Rhinoconjunctivitis Quality of Life Questionnaire and Mini-Rhinoconjunctivitis
Quality of Life Questionnaire proved to be valid and reliable methods of assessment of allergic
rhinitis-related quality of life in children, adolescents and adults.

Introduction

Allergic rhinitis represents an inflammatory disorder of the nasal mucosa caused by an
immunoglobulin E mediated response to allergen exposure.1 It is a common problem
in both childhood, adolescence and adult life,2 with a negative impact on patient quality
of life (QoL).3–6 The prevalence of allergic rhinitis is approximately 20 to 35 per cent
depending on geographic location, with the highest incidence occurring among chil-
dren.7,8 It is considered an outstanding public health problem worldwide.8

Since the 1990s, there has been an increasing trend towards assessing the impact of
allergic rhinitis on patients’ QoL.9 During the last few years, the evaluation of allergic
rhinitis has been considered an important subject in clinical investigation as well as
being important for monitoring the effectiveness of a specific treatment in disease man-
agement.10–12

Many factors are involved in health-related QoL, and a variety of validated and stan-
dardised questionnaires have been developed. These questionnaires can be classified as
either generic or specific.13–16 Generic QoL instruments are applicable to all individuals
and allow comparison of the burden of illness across different medical conditions. They
can be used for any health condition and may evaluate an entire population’s well-
being.14–16 As generic profiles are broad and comprehensive, they may lack the detail
to be responsive to small but significant changes in patients’ QoL as a result of a specific
disease. Disease-specific health-related QoL questionnaires concentrate on aspects of
health-related QoL that are most relevant to the disease and are more responsive to
changes in the particular disease-related aspect of the patients’ lives.15–19 The main dis-
advantage of specific instruments is that they cannot be used to compare the QoL across
different diseases and patient types.
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Specific health-related QoL questionnaires for allergic rhin-
itis include the Rhinoconjunctivitis QoL Questionnaire and its
shorter, modified version (the Mini-Rhinoconjunctivitis QoL
Questionnaire).17–19 The Rhinoconjunctivitis QoL Question-
naire is a widely used and validated instrument.17 It was devel-
oped according to previously established principles20 and
methods21 which have proved successful in the development
of instruments for chronic diseases.17 The questionnaire is
reproducible when the clinical state is stable, responds to clin-
ically important changes even if those changes are small and
is relatively short in order to optimise cost and efficiency.17

The Mini-Rhinoconjunctivitis QoL Questionnaire19 is a self-
administered, validated rhinoconjunctivitis-specific QoL ques-
tionnaire. The Mini-Rhinoconjunctivitis QoL Questionnaire
includes fewer items; however, it has strong measurement
properties and measures the same construct as the original
Rhinoconjunctivitis QoL Questionnaire. The choice of ques-
tionnaire should depend on the task at hand.19

Although both questionnaires have been translated into
many languages and are used extensively throughout the
world, the adaptation and validation of the Greek versions
of Rhinoconjunctivitis QoL Questionnaire and Mini-
Rhinoconjunctivitis QoL Questionnaire instruments have not
been published. Additionally, there are no studies to investigate
thistopic in thepaediatricpopulation.For these reasons, theutility
of child self-reports has long been an area of debate in clinical
research,22 and historically most health-related QoL measures
have relied on parent or proxy reporting.23,24 Although children
can be capable self-reporters, the use of instruments that are not
validated for use in childrenmay limit the strength of any conclu-
sions drawn. This is the reason why most authors who have
administered non-validated health-related QoL instruments to
children have also acknowledged the limitations of their
methodologies.25

Accordingly, the aims of the present study were to develop
the Greek versions of Rhinoconjunctivitis QoL Questionnaire
and Mini-Rhinoconjunctivitis QoL Questionnaire for clinical
and research purposes (even for the paediatric population),
discuss their differences, evaluate their psychometric charac-
teristics, and assess the impact of allergic rhinitis on QoL
and psychological status related to age (children, adolescents
and adults), gender and changes following treatment.

Materials and methods

Ninety-eight patients (40 males (40.8 per cent) and 58 females
(59.2 per cent); mean age, 31.66 ± 15.23 years; range, 9–79
years) suffering from allergic rhinitis were enrolled in this pro-
spective study. All patients were recruited from the University
Department of Otorhinolaryngology in Alexandroupolis.

The diagnosis of allergic rhinitis was based on medical his-
tory, clinical examination and confirmed by positive skin prick
test results. All patients fulfilled the criteria of allergic rhinitis
according to the 2008 Allergic Rhinitis and its Impact on
Asthma guidelines.26 Exclusion criteria were: forms of rhinitis
other than allergic rhinitis (chronic rhinosinusitis, cystic fibro-
sis, any malignancy or any other disease), cognitive disorders
and psychiatric diseases. Additionally, patients with a history
of anaphylaxis or angioedema and dermographism and recent
use of oral or nasal corticosteroids for four weeks prior to
inclusion and oral antihistamines for one week prior to the
skin prick test were also excluded.

Skin prick tests were carried out in the rhinology unit of the
department, according to the European Academy of Allergy

and Clinical Immunology recommendations.27 We used aller-
gens that are the most commonly found in the study area:28,29

Dermatophagoides pteronyssinus and farinae, mixed grasses,
Olea europaea, c1upressaceae family, pinaceae family, parie-
taria, animal (cat and dog) epithelia, and alternaria and clados-
porium molds. The skin prick test was performed by applying
a drop of each allergen extract on the skin of the forearm
aspect, and evaluations were made 20 minutes after applica-
tion. Skin prick test evaluation was made according to the
method used by Demoly et al.30 We used the allergen panel
from Sublivac®. Allergic rhinitis patients were treated with
20 mgr (bilastine) caps once daily per os and nasal spray (flu-
ticasone propionate and azelastine hydrochloride) once into
each nostril 2 times per day for 3 months.

Symptom evaluation was made using the Total 5 Symptoms
Score, which includes the symptoms of nasal discharge (rhi-
norrhoea), nasal congestion, itchy nose, sneezing and itchy
eyes; the first evaluation was performed when the patients
reported exacerbated symptoms. All symptoms were graded
from 0 (absent) to 3 (very troublesome), with total scores ran-
ging from 0 to 15.31 Total 5 Symptoms Score was evaluated at
baseline, three weeks and three months after treatment.

All patients suffering from allergic rhinitis completed four
paper-and-pencil generic questionnaires: two generic question-
naires (Short Form-36 Health Survey and Beck Depression
Inventory) and two disease-specific questionnaires (Rhinocon-
junctivitis QoL Questionnaire and Mini-Rhinoconjunctivitis
QoL Questionnaire).

In order to evaluate patients’ well-being in relation to
allergic rhinitis, a disease-specific questionnaire, the
Rhinoconjunctivitis QoL Questionnaire (according to Juniper
& Guyatt17) in its Greek form was used. The patients filled
in the questionnaires at three time points: at baseline and at
three weeks and three months after treatment.

The Rhinoconjunctivitis QoL Questionnaire is one of the
most widely used and validated disease-specific questionnaires.
It consists of 28 questions, which made up the final evaluation,
and were divided into 7 subgroups: (activity limitations, sleep
impairment, non-hay fever symptoms, practical problems,
nasal and eye symptoms and emotional problems). The evalu-
ation was on a scale from zero (non-existent) to six (max-
imum). The overall QoL was calculated from the mean
values of the 28 symptoms.17 We also used its shorter modified
version, the Mini-Rhinoconjunctivitis QoL Questionnaire19

which is a self-administered, validated rhinoconjunctivitis-
specific QoL questionnaire. It has 14 items in 5 domains
(activity limitations, practical problems, nose, eye and other
symptoms). Each item is scored for the preceding week on a
scale from zero (not troubled) to six (extremely troubled).
The overall and domain specific scores are, respectively, the
mean of all scores or all domain scores. The process of adapt-
ing and validating the aforementioned questionnaires has to be
completed in three phases, according to the guidelines for
cross-cultural validation proposed by Guillemin et al.32

During the first phase, translation of the English language to
the Greek language was completed by two independent certi-
fied translators. In the second phase after linguistic negoti-
ation, the Greek language questionnaire was translated back
to English. The Greek questionnaire was pilot-tested in a
group of patients, and finally it was given to the study popu-
lation to fill in.

For comparison, other validated and widely used but gen-
eral psychometric instruments were used (Short Form-36
Health Survey and Beck Depression Inventory) at baseline
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and three weeks later. The Short Form-36 Health Survey
explores QoL in eight domains.33,34 Higher scores indicate a
lower impact of disease and better overall health. The Beck
Depression Inventory constitutes an instrument for patients’
mood. The Beck Depression Inventory is used to measure
depression, and its scores range from 0 to 63 points, with
higher scores indicating more severe depression.35 The study
protocol was approved by the University Hospital Scientific
Committee. All patients were volunteers and the purpose,
design and clinical use of the study was explained to them.
The study was performed in accordance with the Declaration
of Helsinki and Hong Kong.

We used SPSS® (version 19.0) statistical software to per-
form the statistical analysis of the data. All quantitative vari-
ables were expressed as the mean ± standard deviation (SD),
whereas qualitative variables were expressed as frequencies
(and percentages). The normality of quantitative variables
was assessed using the Kolmogorov–Smirnov test. The internal
consistency of the questionnaires and their subscales was
assessed using Cronbach’s alpha coefficient. The test–retest
reliability was analysed using the intraclass correlation coeffi-
cient, Pearson’s r correlation coefficient and paired samples
t-test in the subgroup of patients, who were re-examined
and had reported no change to symptoms during the period
that had elapsed. The convergent validity of the questionnaires
and its subscales was assessed by correlating their scores with
other well-established psychometric tests using the Pearson’s r
coefficient of correlation. The discriminative validity was eval-
uated by assessing the treatment response in total and domain
scores of the Rhinoconjunctivitis QoL Questionnaire and
Mini-Rhinoconjunctivitis QoL Questionnaire, and in Total 5
Symptoms Score between baseline and three months after
treatment using paired samples t-tests. The relation of the
questionnaire scores to patients’ gender and age was also
examined by employing Student’s t-test and Pearson’s r

correlation coefficient, respectively. Moreover, the comparison
of treatment response according to patients’ gender and age
was assessed using Student’s t-test, analysis of variance and
the chi-square test. In all cases, non-parametric tests used
for analysis markedly deviated from the normal distribution
of quantitative variables (such as Beck Depression
Inventory). All tests were two-tailed and statistical significance
was considered for p-values less than 0.05.

Results

The internal consistency of the Rhinoconjunctivitis QoL Ques-
tionnaire and Mini-Rhinoconjunctivitis QoL Questionnaire
were high. The Cronbach’s alpha coefficient was 0.92 for the
overall Rhinoconjunctivitis QoL Questionnaire: 0.91 for sleep,
0.95 for non-hay fever symptoms, 0.86 for practical problems,
0.88 for nasal symptoms, 0.94 for eye symptoms, 0.90 for activities
and 0.95 for the emotion domain. Regarding the Mini-
Rhinoconjunctivitis QoL Questionnaire, the Cronbach’s alpha
coefficient was 0.94 for the overall Mini-Rhinoconjunctivitis
QoLQuestionnaire: 0.93 for activity limitations, 0.87 for practical
problems, 0.90 for nose symptoms, 0.91 for eye symptoms and
0.96 for other symptoms.

Test–retest reliability was calculated based on the results of
all patients (interval at threeweeks between the twomeasurements
and patients had no knowledge of or access to their original
answers; Table 1). We found no statistically significant
differences between the first and second measurement
in total Rhinoconjunctivitis QoL Questionnaire and
Mini-Rhinoconjunctivitis QoL Questionnaire scores
(Rhinoconjunctivitis QoL Questionnaire: 2.93 ± 0.85 vs 2.98 ±
0.87, p = 0.082; Mini-Rhinoconjunctivitis QoL Questionnaire:
2.90 ± 1.13 vs 2.89 ± 1.1, p = 0.830). Scores of all domains of the
two questionnaires were also similar between the first and second
measurement (all p > 0.05; Table 1). Moreover, correlation

Table 1. Test–retest reliability: comparison of Rhinoconjunctivitis QoL Questionnaire and Mini-Rhinoconjunctivitis QoL Questionnaire total and domain scores
between two measurements

Parameter

Measurement First to second difference

P-valueFirst (mean ± SD; score) Second (mean ± SD; score) Value (mean) Value (%)

Rhinoconjunctivitis QoL Questionnaire

– Total 2.93 ± 0.85 2.98 ± 0.87 −0.05 −1.71 0.082

– Sleep 2.65 ± 1.55 2.77 ± 1.54 −0.12 −4.53 0.160

– Non-hay fever symptoms 2.40 ± 1.39 2.48 ± 1.35 −0.08 −3.33 0.256

– Practical problems 3.30 ± 1.74 3.44 ± 1.73 −0.14 −4.24 0.071

– Nasal symptoms 3.69 ± 1.38 3.76 ± 1.45 −0.07 −1.90 0.295

– Eye symptoms 2.12 ± 1.62 2.23 ± 1.68 −0.11 −5.19 0.057

– Activity 2.57 ± 1.76 2.62 ± 1.74 −0.05 −1.95 0.495

– Emotion 4.24 ± 1.40 4.29 ± 1.37 −0.05 −1.18 0.059

Mini-Rhinoconjunctivitis QoL Questionnaire

– Total 2.90 ± 1.13 2.89 ± 1.11 0.01 0.34 0.830

– Activity limitations 3.06 ± 1.57 2.95 ± 1.54 0.11 3.59 0.114

– Practical problems 3.35 ± 1.70 3.47 ± 1.69 −0.12 −3.58 0.176

– Nose symptoms 3.61 ± 1.55 3.65 ± 1.16 −0.04 −1.11 0.666

– Eye symptoms 2.21 ± 1.63 2.36 ± 1.77 −0.15 −6.79 0.119

– Other symptoms 2.56 ± 1.50 2.43 ± 1.46 0.13 5.08 0.080

SD = standard deviation; QoL = quality of life
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analysis showed an intraclass correlation coefficient of 0.976 ( p <
0.001) for total RhinoconjunctivitisQoLQuestionnaire and 0.924
( p < 0.001) for total Mini-Rhinoconjunctivitis QoL
Questionnaire scores; Pearson’s product-moment correlation
coefficient was 0.953 ( p < 0.001) for total Rhinoconjunctivitis
QoL Questionnaire score and 0.859 ( p < 0.001) for total
Mini-Rhinoconjunctivitis QoL Questionnaire score. Intraclass
and Pearson’s correlation coefficients for all domains of the two
questionnaires were also very high (Table 2).

Convergent and discriminant validity36 were both performed
to explore validity. Convergent validity of Rhinoconjunctivitis
QoL Questionnaire and Mini-Rhinoconjunctivitis QoL
Questionnaire and their domains was evaluated by correlating

their scores with other psychometric instruments (Short
Form-36 Health Survey and its subscales, Beck Depression
Inventory, and Total 5 Symptoms Score; Tables 3 and 4).

Statistically significant negative correlations of
total Rhinoconjunctivitis QoL Questionnaire and Mini-
Rhinoconjunctivitis QoL Questionnaire scores with overall Short
Form-36 Health Survey score (Rhinoconjunctivitis QoL
Questionnaire: r =−0.442, p < 0.001; Mini-Rhinoconjunctivitis
QoL Questionnaire: r =−0.642, p < 0.001) and with all subscales
of Short Form-36 Health Survey were observed. Overall Short
Form-36 Health Survey was statistically significantly correlated
with all domains of the Rhinoconjunctivitis QoL Questionnaire
and Mini-Rhinoconjunctivitis QoL Questionnaire. Moreover,

Table 2. Test–retest reliability of the Rhinoconjunctivitis QoL Questionnaire and Mini-Rhinoconjunctivitis QoL Questionnaire

Parameter Intraclass correlation coefficient P-value Pearson’s correlation coefficient P-value

Rhinoconjunctivitis QoL Questionnaire

– Total 0.976 <0.001 0.953 <0.001

– Sleep 0.914 <0.001 0.841 <0.001

– Non-hay fever symptoms 0.934 <0.001 0.876 <0.001

– Practical problems 0.950 <0.001 0.905 <0.001

– Nasal symptoms 0.938 <0.001 0.885 <0.001

– Eye symptoms 0.971 <0.001 0.945 <0.001

– Activity 0.954 <0.001 0.912 <0.001

– Emotion 0.989 <0.001 0.978 <0.001

Mini-Rhinoconjunctivitis QoL Questionnaire

– Total 0.924 <0.001 0.859 <0.001

– Activity limitations 0.944 <0.001 0.895 <0.001

– Practical problems 0.927 <0.001 0.863 <0.001

– Nose symptoms 0.877 <0.001 0.863 <0.001

– Eye symptoms 0.905 <0.001 0.830 <0.001

– Other symptoms 0.929 <0.001 0.868 <0.001

Results of correlation analysis of the Rhinoconjunctivitis QoL Questionnaire and Mini-Rhinoconjunctivitis QoL Questionnaire total and domain scores between two measurements. QoL =
quality of life

Table 3. Correlation of Rhinoconjunctivitis QoL Questionnaire with other psychometric tests

Parameter Total Sleep
Non-hay fever
symptoms

Practical
problems

Nasal
symptoms

Eye
symptoms Activity Emotion

Physical function −0.475* −0.401* −0.545* −0.256† −0.329* −0.317* −0.478* 0.450*

Social functioning −0.285* −0.376* −0.529* −0.023 −0.078 −0.151 −0.457* 0.367*

Role physical −0.302* −0.176 −0.401* −0.103 −0.123 −0.293* −0.436* 0.447*

Role emotional −0.315* −0.243† −0.369* −0.155 −0.120 −0.248* −0.388* 0.427*

Mental health −0.329* −0.309* −0.612* −0.021 −0.148 −0.246* −0.496* 0.599*

Vitality −0.207† −0.267* −0.401* 0.073 −0.146 −0.226* −0.393* 0.406*

Bodily pain −0.327* −0.297* −0.477* −0.081 −0.252† −0.229* −0.297* 0.291*

General health −0.269* −0.256† −0.431* −0.044 −0.035 −0.293* −0.232* 0.378*

Short Form-36
Health Survey

−0.442* −0.414* −0.593* −0.214† −0.224† −0.366* −0.507* 0.534*

Beck Depression
Inventory

0.419† 0.273* 0.524* 0.194 0.156 0.338* 0.425* −0.567*

Total 5 Symptoms
Score

0.569* 0.238† 0.249† 0.591* 0.540* 0.543* 0.203† −0.207†

*p < 0.01; †p < 0.05. Table shows correlation of Rhinoconjunctivitis QoL Questionnaire with other psychometric tests (Short Form-36 Health Survey, Beck Depression Inventory, Total 5
Symptoms Score) expressed as Pearson’s r or Spearman’s ρ correlation coefficient. QoL = quality of life
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statistically significant positive correlations were observed between
Total 5 Symptoms Score and the total score of Rhinoconjunctivitis
QoL Questionnaire (r = 0.569, p < 0.001), the total score of the
Mini-Rhinoconjunctivitis QoL Questionnaire (r = 0.437, p <
0.001) and all the domains of the two questionnaires (all p <
0.05). All correlations are depicted in Tables 3 and 4.

Furthermore, we examined the discriminative validity of
the two questionnaires by evaluating the treatment response
in total and domain scores of the Rhinoconjunctivitis
QoL Questionnaire and Mini-Rhinoconjunctivitis QoL
Questionnaire, and in Total 5 Symptoms Score between base-
line and three months after treatment. All measurements after

Table 4. Correlation of Mini-Rhinoconjunctivitis QoL Questionnaire with other psychometric tests

Parameter Total Activity limitations Practical problems Nose symptoms Eye symptoms Other symptoms

Physical function −0.625** −0.600** −0.320** −0.325** −0.362** −0.720**

Social functioning −0.406** −0.568** −0.180 −0.091 −0.216* −0.516**

Role physical −0.436** −0.442** −0.112 −0.103 −0.360** −0.532**

Role emotional −0.425** −0.470** −0.162 −0.079 −0.383** −0.490**

Mental health −0.512** −0.601** −0.139 −0.128 −0.342** −0.669**

Vitality −0.429** −0.572** −0.113 −0.039 −0.211* −0.543**

Bodily pain −0.417** −0.474** −0.293** −0.199* −0.202* −0.381**

General health −0.427** −0.413** −0.186 −0.131 −0.347** −0.423**

SF-36 −0.642** −0.667** −0.278** −0.217* −0.443** −0.734**

BDI 0.459* 0.466** 0.211* 0.200* 0.265** 0.555**

T5SS 0.437** 0.212* 0.530** 0.378** 0.551** 0.235*

*p < 0.05; **p < 0.01. Table shows correlation of Mini-Rhinoconjunctivitis QoL Questionnaire with other psychometric tests (Short Form-36 Health Survey, Beck Depression Inventory, Total 5
Symptoms Score) tests expressed as Pearson’s r or Spearman’s ρ correlation coefficient. QoL = quality of life; SF-36 = Short Form-36 Health Survey; BDI = Beck Depression Inventory; T5SS =
Total 5 Symptoms Score

Table 5. Total and domain scores for Rhinoconjunctivitis QoL Questionnaire, Mini-Rhinoconjunctivitis QoL Questionnaire and Total 5 Symptoms Score between the
two measurements

Parameter Baseline (mean ± SD; score) Third month (mean ± SD; score) Percentage change (%) P-value

Rhinoconjunctivitis QoL Questionnaire

– Total 2.93 ± 0.85 1.98 ± 0.64 −32.42 <0.001

– Sleep 2.65 ± 1.55 1.32 ± 1.10 −50.19 <0.001

– Non-hay fever symptoms 2.40 ± 1.39 1.27 ± 0.93 −47.08 <0.001

– Practical problems 3.30 ± 1.74 1.89 ± 1.32 −42.73 <0.001

– Nasal symptoms 3.69 ± 1.38 2.02 ± 1.05 −45.26 <0.001

– Eye symptoms 2.12 ± 1.62 1.18 ± 1.05 −44.34 <0.001

– Activity 2.57 ± 1.76 1.37 ± 1.14 −46.69 <0.001

– Emotion 4.24 ± 1.40 5.21 ± 0.95 22.88 <0.001

Mini-Rhinoconjunctivitis QoL Questionnaire

– Total 2.90 ± 1.13 1.51 ± 0.77 −47.93 <0.001

– Activity limitations 3.06 ± 1.57 1.38 ± 1.01 −54.90 <0.001

– Practical problems 3.35 ± 1.70 1.92 ± 1.34 −42.69 <0.001

– Nose symptoms 3.61 ± 1.55 1.98 ± 0.90 −45.15 <0.001

– Eye symptoms 2.21 ± 1.63 1.23 ± 1.06 −44.34 <0.001

– Other symptoms 2.56 ± 1.50 1.16 ± 0.95 −54.69 <0.001

Total 5 Symptoms Score

– Total 8.50 ± 3.04 3.23 ± 1.75 −62.00 <0.001

– Nasal congestion 1.96 ± 0.70 0.87 ± 0.47 −55.61 <0.001

– Sneezing 1.88 ± 0.79 0.74 ± 0.61 −60.64 <0.001

– Nasal discharge (rhinorrhea) 1.74 ± 0.97 0.68 ± 0.60 −60.92 <0.001

– Itchy eyes 1.51 ± 1.02 0.53 ± 0.56 −64.90 <0.001

– Itchy nose 1.41 ± 1.07 0.43 ± 0.52 −69.50 <0.001

SD = standard deviation; QoL = quality of life
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treatment were statistically significant in improvement for all
instruments and all domains (all p < 0.001; Table 5).

Sex- and age-related differences of the Rhinoconjunctivitis
QoL Questionnaire and Mini-Rhinoconjunctivitis QoL
Questionnaire were also established. Females presented highly
significant increased scores in total Rhinoconjunctivitis
QoL Questionnaire and Mini-Rhinoconjunctivitis QoL
Questionnaire (Rhinoconjunctivitis QoL Questionnaire:
3.23 ± 0.78 vs 2.50 ± 0.76, p < 0.001; Mini-Rhinoconjunctivitis
QoL Questionnaire: 3.27 ± 1.08 vs 2.38 ± 1.08, p < 0.001) and
lower Short Form-36 Health Survey scores (67.03 ± 19.78 vs
83.63 ± 13.01, p < 0.001) compared with males. Similarly,
females exhibited worse scores in all domains of the two ques-
tionnaires (all p < 0.05), with the exception of nasal symptoms
of Rhinoconjunctivitis QoL Questionnaire and nose symptoms
of the Mini-Rhinoconjunctivitis QoL Questionnaire, where
the tendency towards higher scores in females did not reach
statistical significance ( p = 0.058 and p = 0.099, respectively).

Patient age was positively correlated with total scores of
Rhinoconjunctivitis QoL Questionnaire (r = 0.219, p = 0.031)
and Mini-Rhinoconjunctivitis QoL Questionnaire (r = 0.283,
p = 0.005), while it was negatively correlated with overall
Short Form-36 Health Survey (r =−0.308, p = 0.002). At the
3-month follow up, statistically significant reduction of
Rhinoconjunctivitis QoL Questionnaire (2.93 ± 0.85 vs 1.98 ±
0.64, p < 0.001), Mini-Rhinoconjunctivitis QoL Questionnaire

(2.91 ± 1.13 vs 1.51 ± 0.77, p < 0.001) and Total 5 Symptoms
Score (8.50 ± 3.03 vs 3.23 ± 1.75, p < 0.001) was observed.
Total 5 Symptoms Score changes were positively correlated
with Rhinoconjunctivitis QoL Questionnaire changes
(Pearson’s r correlation coefficient = 0.366, p < 0.001) but not
with Mini-Rhinoconjunctivitis QoL Questionnaire changes
(r = 0.114, p = 0.263).

The changes in all questionnaires were significantly greater
in females compared with males (Rhinoconjunctivitis QoL
Questionnaire, p = 0.006; Mini-Rhinoconjunctivitis QoL
Questionnaire, p = 0.037; Total 5 Symptoms Score, p =
0.023), but they were not associated with patient age
(Rhinoconjunctivitis QoL Questionnaire, p = 0.195;
Mini-Rhinoconjunctivitis QoL Questionnaire, p = 0.211;
Total 5 Symptoms Score, p = 0.997) (Table 6).

Additionally, the clinically significant improvement for
each questionnaire was defined as a change of more than or
equal to 0.5 SDs of the pretreatment score.27 Accordingly,
improvement was defined as a decrease of 0.425 points
for the Rhinoconjunctivitis QoL Questionnaire, 0.565 for the
Mini-Rhinoconjunctivitis QoL Questionnaire and 1.52 points
for Total 5 Symptoms Score. Among the entire cohort, clinic-
ally significant improvement was observed in 77 patients
(78.6 per cent) for Rhinoconjunctivitis QoL Questionnaire,
84 patients (85.7 per cent) for Mini-Rhinoconjunctivitis QoL
Questionnaire and in all patients (100.0 per cent) for Total 5

Table 6. Change of Rhinoconjunctivitis QoL Questionnaire, Mini-Rhinoconjunctivitis QoL Questionnaire and Total 5 Symptoms Score in relation to patient
characteristics

Questionnaire Parameter Score change (mean ± SD) P-value Clinically improved (n (%)) P-value

RQLQ

Gender 0.006 0.001

– Males −0.76 ± 0.50 25 (62.5)

– Females −1.09 ± 0.61 52 (89.7)

Age 0.195 0.389

– ≤20 years −1.10 ± 0.72 25 (86.2)

– 21–40 years −0.84 ± 0.49 29 (72.5)

– >40 years −0.97 ± 0.55 23 (79.3)

Mini-RQLQ

Gender

– Males −1.19 ± 0.80 0.037 31 (77.5) 0.054

– Females −1.53 ± 0.79 53 (91.4)

Age 0.211 0.701

– ≤20 years −1.39 ± 0.83 25 (86.2)

– 21–40 years −1.25 ± 0.79 33 (82.5)

– >40 years −1.60 ± 0.79 26 (89.7)

T5SS

Gender 0.023

– Males −4.83 ± 1.34

– Females −5.57 ± 1.71

Age 0.997

– ≤20 years −5.28 ± 1.69

– 21–40 years −5.25 ± 1.64

– >40 years −5.27 ± 1.51

Minimal clinically important difference for: (1) Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ), a decrease of 0.425 points, (2) Mini-RQLQ, a decrease of 0.565 points and (3) Total 5
Symptoms Score (T5SS), a decrease of 1.52 points. SD = standard deviation; QoL = quality of life
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Symptoms Score. The prevalence of a clinically significant
improvement of Rhinoconjunctivitis QoL Questionnaire and
Mini-Rhinoconjunctivitis QoL Questionnaire was higher among
females compared with males (Rhinoconjunctivitis QoL
Questionnaire, p = 0.001; Mini-Rhinoconjunctivitis QoL
Questionnaire, p = 0.054, while it was independent of patient age
(Rhinoconjunctivitis QoL Questionnaire, p = 0.389;
Mini-RhinoconjunctivitisQoLQuestionnaire,p = 0.701) (Table6).

Discussion

This is the first time that the widely used allergic rhinitis ques-
tionnaires Rhinoconjunctivitis QoL Questionnaire and its
modified short version (Mini-Rhinoconjunctivitis QoL
Questionnaire) have been validated and adapted for the
Greek population, including the paediatric population. We
first examined internal consistency reliability of both question-
naires and their domains, and both were found to have high
internal consistency reliability. This finding supports the
hypothesis that there is a high correlation among questions
and a high tendency for items within scales to measure QoL
changes related to allergic rhinitis symptoms in both children
and adults.

Test–retest reliability for all scores, with an interval of three
weeks, showed no statistically significant differences between
the first and second measurement in total Rhinoconjunctivitis
QoL Questionnaire and Mini-Rhinoconjunctivitis QoL Ques-
tionnaire scores, suggesting that the Rhinoconjunctivitis QoL
Questionnaire and its modified short version have high repro-
ducibility, within all domains of both questionnaires.

We also checked validity, ensuring the ability of the ques-
tionnaires to measure what they are supposed to measure.36

The two different types of validity, convergent and discrimin-
ant, were evaluated. We checked the convergent validity of
the Rhinoconjunctivitis QoL Questionnaire and Mini-
Rhinoconjunctivitis QoL Questionnaire and their subscales
and checked their scores with other validated and commonly
used psychometric instruments (Short Form-36 Health
Survey, Beck Depression Inventory, Total 5 Symptoms
Score). Additionally, convergent validity is proved when scores
of the questionnaire being examined are highly correlated to
scores of another questionnaire that measures similar or
related concepts, and both QoL questionnaires were proved
to be valid. Furthermore, we discovered their discriminant val-
idity to reflect changes in QoL after treatment and found that
both questionnaires and their subscales were sensitive in
detecting changes in QoL after treatment.

Juniper et al.18,19, who validated both questionnaires,
gave the first evidence that the Rhinoconjunctivitis QoL
Questionnaire and Mini-Rhinoconjunctivitis QoL
Questionnaire instruments have strong discriminative (cross-
sectional) and evaluative (longitudinal) measurement proper-
ties37 and that they can be used with confidence to measure
rhinoconjunctivitis QoL in epidemiological surveys, clinical
trials and group patient monitoring.17

After comparison of the Rhinoconjunctivitis QoL
Questionnaire and its short version, we found that both instru-
ments were valid and sensitive. However, the internal consistency
reliability for the Mini-Rhinoconjunctivitis QoL Questionnaire
wasslightlyhigher.Thismaybeattributed to the fact that theques-
tions selected for the short version reflect more precisely
health-related QoL. Moreover, the clinically significant improve-
ment27 inourstudygroupwasdefinedasadecreaseof0.425points
for Rhinoconjunctivitis QoLQuestionnaire compared with 0.565

for theMini-RhinoconjunctivitisQoLQuestionnaire. Among the
entire cohort, clinically significant improvement was observed in
84 patients (85.7 per cent) for the Mini-Rhinoconjunctivitis QoL
Questionnaire, which is more than the 77 patients with an obser-
vation of clinically significant improvement (78.6 per cent) for
the Rhinoconjunctivitis QoL Questionnaire. This may be because
the least troublesome items were removed from the
Rhinoconjunctivitis QoL Questionnaire when developing
the Mini-Rhinoconjunctivitis QoL Questionnaire; as a result, the
Mini-Rhinoconjunctivitis QoL Questionnaire instrument should
contain the items that are most responsive to the changes brought
about by interventions. This difference in the clinically significant
improvement between the two instruments will be important to
remember when interpreting the results of clinical trials.

• Allergic rhinitis represents a common problem for children, adolescents
and adults, with a negative impact on patients’ quality of life (QoL)

• The Rhinoconjunctivitis QoL Questionnaire and its modified short version
have been validated and adapted for the Greek population

• For gender, changes in all questionnaires were significantly greater in
females compared with males

• Women had significantly better clinical improvement than men in both
QoL questionnaires

• The clinically significant improvement in QoL was independent of
patient age

• This means that both questionnaires can be used in the paediatric
population as well as for adolescents and adults

Finally, we evaluated the influence of age and gender on
QoL results after treatment response. We observed that the
changes in all questionnaires were significantly greater in
females compared with males, and women had significantly
better clinical improvement than men in both questionnaires.
The changes in all questionnaires were not associated with
patients’ age, and accordingly the clinically significant improve-
mentwas independent ofpatients’ age (children, adolescents and
adults). To date, there are few studies providing evidence for
health-relatedQoLquestionnaires in children andadolescents.25

In a review article by Wong et al.,25 only five studies were found
that recorded health-related outcome measures directly from
children. Although children can be capable self-reporters, the
use of instruments that are not validated for use in children or
enrolling patients who are too young even for validated instru-
ments may limit the strength of any conclusions drawn. In our
study, we found no significant differences in children, adoles-
cents and adult populations. This is a very important finding
as it proves that both instruments are valid and reliable instru-
ments irrespective of patient age.

Conclusion

In conclusion, we proved for the first time that the Greek ver-
sions of the Rhinoconjunctivitis QoL Questionnaire and its
short version are reliable and valid methods of exploring
health well-being in relation to allergic rhinitis with high spe-
cificity and sensitivity for the pediatric population as well as
adolescents and adults.
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