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Validation of the Korean version of the European Com-
munity Respiratory Health Survey screening question-
naire for use in epidemiologic studies for adult asthma
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Background: Standardized questionnaire is one of key instruments for general population surveys.

Objective: The present study aimed to develop and validate the Korean version of the European Community Respiratory Health
Survey (ECRHS) screening questionnaire for adult asthma surveys.

Methods: The ECRHS screening questionnaire was translated into Korean language according to the international criteria.
Study participants were prospectively recruited from six referral hospitals and one health check-up center. Comprehensibility
of the translation was tested in a pilot study of 10 patients. The reliability was evaluated by internal consistency and test-retest
repeatability. Validity was assess with regard to physician-diagnosed asthma.

Results: A total of 100 adult asthma patients and 134 volunteers were recruited. Reliability was examined for 10 items in 100
asthmatics; Cronbach a coefficients were 0.84, and test-retest repeatability was good (Cohen k coefficient, 0.71-1.00). Validity was
assessed for 8 items in 234 participants; in particular, ‘recent wheeze' showed a high sensitivity (0.89) for physician-diagnosed
asthma. ‘Recent asthma attack’ and ‘current asthma medication’ showed high specificity (0.96-0.98).

Conclusion: The present study demonstrated that the Korean version of the ECRHS screening questionnaire was comprehensible,
reliable and valid. We suggest the questionnaire to be utilized in further epidemiological studies for asthma in Korean adult
populations.

Key words: Asthma; Epidemiology; Questionnaires

Correspondence: Sang-Heon Cho Received: November 10, 2014
Department of Internal Medicine, Seoul National University Accepted: December 25, 2014
Hospital, Seoul National University College of Medicine, 101
Daehak-ro, Jongno-gu, Seoul 110-744, Korea

This is an Open Access article distributed under the terms of the Creative
Commons Attribution. Non-Commercial License (http://creativecommons.

Tel: +82-2-2072-2971 org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use,
Fax: +82-2-742-3291 distribution, and reproduction in any medium, provided the original work is
properly cited.

E-mail: shcho@snu.ac.kr

Copyright © 2015. Asia Pacific Association of Allergy, Asthma and Clinical Immunology.

http://apallergy.org




Asia Pacific

INTRODUCTION

Rapid increase in the prevalence of asthma has been the
motivation for initiating global epidemiologic studies [1, 2]. The
increase over a short period of time was too high to be explained
by genetic factors alone, and thus was supposed to be related to
nongenetic factors such as hygiene or environmental changes.

To investigate the epidemiology of asthma, two multinational
study projects have been initiated in the early 1990s; the
European Community Respiratory Health Survey (ECRHS) [1] and
the International Study on Asthma and Allergy in Children (ISAAC)
[2]. In particular, the ECRHS was the first study to investigate
the prevalence of asthma and allergic diseases in adults, using
the identical and standardized protocols [1]. The phase | ECRHS
consisted of 140,000 young middle-aged adults recruited from
25 countries, and have provided several key information for
adult asthma such as its geographical variation in prevalence,
risk factors, or treatment status [3, 4]. The phase Il survey was
conducted as a nine-year follow-up prospective survey (2000-
2002), and now the phase Ill survey is on the progress with
particular aims for adult-specific risk factors or temporal changes
in prevalence of adult asthma.

These continuum of asthma surveys reflect the significance
and complexity of adult asthma. Adult-onset asthma was found
to be more prevalent [5] and heterogeneous [6] than previously
assumed. Despite great advances in knowledge during the
past decades, the pathophysiology of asthma may have
more to be discovered [6]. To understand the heterogeneous
pathophysiology of asthma subtypes, epidemiologic
investigation is warranted [7].

Standardized questionnaires are one of the most important
instruments for asthma epidemiologic studies [8]. Precise
definition of asthma requires full clinical examination [9], which
is not always feasible in large-scale community population
surveys. Therefore, it is a prerequisite to establish the standard
questionnaire equipped with essential qualities such as reliability
and validity [10]. At present, the ECRHS questionnaire is one of
the most suitable instruments, as it has been well validated and
accepted as the standard epidemiological tool [11-18]. In addition,
the ECRHS screening questionnaire consists of about 10 simples
but specific questions for asthma, enabling large-scale surveys.
However, to our knowledge, the questionnaire has not been
validated for the use in Korea. In the present study, we aimed to
develop the Korean translated version of the ECRHS screening
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questionnaire, and to assess the reliability and validity.

MATERIALS AND METHODS

Study participants

The present study consisted of 106 adult asthma patients and
128 nonasthmatic controls. The first sample set consisted of 100
asthma patients recruited from six referral centers in four different
regions in Korea (Seoul, Seongnam, Daegu, and Busan), designed
to examine the reliability of the questionnaire. The inclusion
criteria were (1) adult asthma patients (age >18 years old), (2)
diagnosed by a specialist physician within recent 12 months, (3)
presence of any asthma symptoms within recent 12 months,
(4) currently receiving asthma treatment, and (5) recent stability
(no exacerbation during the last 1 month). Asthma patients
were asked to visit twice by two weeks' intervals for test-retest
reliability assessment.

In addition, volunteers were recruited to examine the validity of
the questionnaire. They were recruited from the health check-up
examinees at a check-up center, who underwent methacholine
challenge tests (MCT). A total of 134 adults agreed to participate,
and 128 subjects had no history of asthma and negative MCT.
MCT was performed using five breath dosimeter methods using
a modified protocol based on that of Chai et al. [19]

All the recruitment was carried out between January and
October 2013. All the participants were fully informed of the
study protocol, and were provided written, signed statements
of informed consent. The study protocol was approved by the
Institutional Review Board of Seoul National University Hospital,
Seoul, Korea (IRB No. G-1212-069-451).

Translation process

The ECRHS questionnaire is a self-administered questionnaire
originally developed in English by Burney and Chinn [20]. First,
the ECRHS screening questionnaire was translated into Korean
language (Supplementary Tables 1, 2). In general, the translation
process followed the methodology by Ferrer et al. [21]. Briefly,
the first translation into Korean language was carried out by two
bilingual professionals. They were asked to keep conceptual
equivalence rather than linguistic uniformity. Then, the first-
version of the Korean translation was back-translated into
English by two other bilingual professionals. The equivalence
between original and translated versions was confirmed by 3
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specialist physicians and 2 other bilingual persons. To check the
comprehensibility and to validate cross-cultural adaptation, a pilot
survey was performed using the Korean version questionnaire
in 10 asthma patients. They were asked to response to each
questionnaire item, and to report any difficulty in interpreting or
answering the questions. Finally, we determined that the Korean
translation process was valid.

Reliability and validity assessment

Reliability was assessed by the responses from 100 asthma
patients. Internal consistency was statistically assessed by

Table 1. Baseline characteristics of study participants (n = 234)

Characteristic Value
Age (yr), mean + SD 5371143
Male gender (%) 534
Body mass index (kg/m?), mean + SD 242435
Smoking status (%)

Never smoker 679

Ex-smoker 24.8

Current smoker 73
AHR (%)* 423

SD, standard deviation; AHR, airway hyperresponsiveness; PC20, provocative
concentration of methacholine causing a 20% fall in forced expiratory
volume in one second.

"AHR was defined as positive if the subject had methacholine PC,, < 16
mg/mL.

Cronbach a coefficient [22]. To assess test-retest reliability, the
same questionnaire was applied to the same patients with a
two-week interval. Test-retest reliability was determined by
Cohen k coefficients [23], by measuring the agreement over two
weeks' interval. In general, Cronbach a coefficients and Cohen k
coefficients are considered as good if > 0.70 (excellent if > 0.90)
[24], and as excellent if > 0.75 [15], respectively.

To test validity, the responses from 234 participants were
analyzed. Validity of the questionnaire items was examined
against ‘physician-diagnosed asthma’, which was determined by
each specialist physician for the patient based on the history and
MCT. As a marker for predictability, Youden index was calculated
as (sensitivity + specificity — 1) [25].

Statistical analysis

Reliability and validity were determined as described above.
All the statistical tests were performed using the STATA 12.0
(StataCorp LP, College Station, TX, USA). All the tests were two-
sided and p values <0.05 were considered as significant.

RESULTS

The baseline characteristics of study participants are presented
in Table 1. As overall, the participants were middle-aged and had
an average body mass index for Korean adults. None of them
were illiterate. The self-administered questionnaire took about 5

Table 2. Test-retest reliability of the Korean version of ECRHS screening questionnaires in 100 adult asthma patients

Positive response (%)

Item K
1st Visit 2nd Visit
Q1. Recent wheeze 89 90 0.84
Q1.1. Recent wheeze and breathlessness 80 71 071
Q1.2. Recent wheeze without a cold 79 75 078
Q2. Waking with tightness in the chest 72 72 0.80
Q3. Waking with an attack of shortness of breath 74 76 0.84
Q4. Waking with cough 73 74 0.87
Q5. Ever asthma 99 99 1.00
Q5.1. Ever asthma confirmed by a doctor 99 99 1.00
Q5.4. Recent asthma attack 86 85 0.87
Q6. Current asthma medication 97 98 0.80

Test-retest reliability was measured using Cohen k statistics.
ECRHS, European Community Respiratory Health Survey.
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minutes to complete the fill-up.

Reliability was examined among 100 adult asthma patients; the
Cronbach a coefficients (for items Q1-Q6) were 0.84. Test-retest
reliability was examined with about two weeks" interval, and
Cohen k coefficient was 0.71-1.00 (Table 2). Subitems such as ‘Q1.1.
Recent wheeze and breathlessness” and ‘Q1.2. Recent wheeze
without a cold’ showed lower k values than other items.

The validity of 8 questionnaire items was assessed with regard
to ‘physician-diagnosed asthma’ among 234 participants (Table
3). Most of items showed high specificity (0.91-1.00), except
for the item ‘Q4. Waking with cough (specificity 0.82)". Three
items, ‘Q1. Recent wheeze' ‘Q5.4. Recent asthma attack’, and ‘Qé.
Current asthma medication’, showed better predictability for
‘physician-diagnosed asthma’ (Youden index, 0.81, 0.84, and 0.91,
respectively) than others.

DISCUSSION

In the present study, the ECRHS screening questionnaire has
been translated into Korean language. The translated version
was comprehensible and reliable. The validity was assessed
with regard to ‘physician-diagnosed asthma’; in general, the
questionnaire items had high specificity.

Originally, the ECRHS questionnaire was developed
from the questionnaire of the International Union Against
Tuberculosis and Lung Diseases (IUATLD) (1984) [11, 20]. The
British Medical Research Council (BMRC) questionnaire was the
first epidemiological method which was developed in 1960,
but was not specific for asthma but rather general for chronic
bronchitis, dyspnea, or wheeze [26]. The IUATLD (1984) was the
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advanced questionnaire in terms of asthma epidemiology, as it
aimed to find the most valid combination of symptom items for
identification of asthma, unlike the BMRC [11, 13]. In the process
of the ECRHS, the first English version of the IUATLD has been
adopted and subsequently translated into various languages.
Now the multilanguage versions are available, including French,
Dutch, German, Spanish, Norwegian, Turkish, Arabic, Japanese,
Brazilian-Portuguese, or Mongolian [4, 14-18].

To date, several epidemiological surveys have been conducted
in Korean adult populations [27-31]; however, these studies have
utilized different definitions for asthma, such as recent wheeze'
plus methacholine airway hyperresponsiveness (AHR), recent
wheeze' plus ‘ever asthma', or any of asthmatic symptoms plus
AHR. Moreover, the definitions were adapted from the ISAAC
questionnaire [2], or the American Thoracic Society and Division
of Lung Diseases of the National Heart and Lung Institute (ATS-
DLD-78) questionnaire [32]. Those questionnaires include the
items similar to the ECRHS questionnaire; however, the ISAAC
was originally made for childhood asthma, and the ATS-DLD-78
was later replaced by the ECRHS questionnaire [33]. Therefore,
previous Korean studies had some limitations in comparing
asthma prevalence with other countries.

In the present study, the Korean version showed similar
diagnostic properties compared with other language versions
[18]. ‘Recent wheeze’ showed a high sensitivity (0.89), but had a
lower specificity than 'recent asthma attack’ did (0.91 vs. 0.98).
Thus, in cases of requiring a highly specific definition, it may be
necessary to combine the symptom with methacholine AHR [34,
351,

Meanwhile, the questionnaire items containing the word
‘asthma’ (such as ‘recent asthma attack’ and ‘current asthma

Table 3. Validity of the Korean version of ECRHS screening questionnaires with regard to ‘physician-diagnosed asthma’ in 234 study participants

[tem Sensitivity Specificity p value Youden index
Q1. Recent wheeze 0.89 091 <0.001 0.81
Q1.1. Recent wheeze and breathlessness 0.81 097 <0.001 0.77
Q1.2. Recent wheeze without a cold 0.79 096 <0.001 0.75
Q2. Waking with tightness in the chest 071 097 <0.001 0.68
Q3. Waking with an attack of shortness of breath 072 098 <0.001 0.69
Q4. Waking with cough 0.73 0.82 <0.001 0.54
Q5.4. Recent asthma attack 0.85 098 <0.001 0.84
Q6. Current asthma medication 095 096 <0.001 091

ECRHS, European Community Respiratory Health Survey.
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medication’) showed high specificity (0.96-0.98). There is concern
that the use of term ‘asthma’ in the questionnaire might increase
the risk of misclassification, as the ‘asthma diagnosis’ depends
on regional quality of medical specialty care [12, 33]. However,
it may be less controversial to use ‘asthma’ term in the survey
questionnaire, particularly in developed countries. In Korea, socio-
medical recognition of asthma has been recently improved and
the guidelines are being further implemented to clinical practice
[36-38]. In this regard, these ‘asthma’ items might be considered
as the alternative to the MCT-combined definition for its high
specificity in large-scale population surveys wherein MCT is not
feasible.

In the literature, asthma has no gold standard definition
for epidemiological studies [33, 39]. Methacholine AHR is not
synonymous to asthma, and the MCT has potential biases in
conducting or interpreting the results [40]. As shown above,
each questionnaire item has weaknesses. Moreover, it is
concerned whether asthma is simply definable by dichotomous
questionnaire assessment [41]. Therefore, it is necessary to
understand the pros and cons of each definition and properly
select for the intended use, as ‘the validity of an instrument
depends not only on its agreement with the gold standard, but
also on its intended use’ as stated by Pekkanen and Pearce [42].

The present study has limitations as following. The study
participants were recruited from medical institutions, and
consisted of approximately 1:1 ratio of asthma patients and
nonasthmatic controls. Particularly, asthmatics were recruited
from referral hospitals. Therefore, the sensitivity may have been
over-estimated by the participants’ characteristics of disease
activity [43]. Methodologically, reliability testing may be fully
carried out in clinical samples, but the validity may be ideally
better evaluable in the intended study populations such as
general populations. Nevertheless, the present study had
strengths that the participants’ asthma were well-characterized
by physicians, minimizing the bias of misclassification of
the subjects. In addition, the Korean translated version was
comprehensible and reliable. Therefore, it can be applied in
further surveys for comparing the prevalence of asthma between
countries.

In conclusions, the present study demonstrated that the
Korean version of the ECRHS screening questionnaire was
comprehensible, reliable and valid. We suggest the Korean-
translated ECRHS questionnaire to be utilized in further
epidemiological studies for asthma in Korean adult population.
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