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ABSTRACT: In the early 1990s a multicentre survey on asthma was performed on the
young adult population (European Community Respiratory Health Survey - ECRHS).
This study is to be repeated in order to estimate changes in the prevalence of asthma-
like symptoms during the last decade and to assess the social and economic costs of the
disease and their variations among countries.

The self-administered questionnaire devised for this purpose is a two-page
questionnaire. The first page contains the same items as those used in the first survey
with four additional questions related to: 1) the frequency and severity of asthma
attacks; 2) the presence of chronic bronchitis; 3) smoking habits; and 4) a visual
analogue scale assessing perception of outdoor pollution. The second page aims to
collect information regarding the direct and indirect costs of asthma. The influence of
the length of the questionnaire on the response rate was assessed in a pilot study in
Italy. Two random samples of 150 subjects received either the one-page questionnaire
(first page) or the two-page questionnaire. The response rate was compared with that
obtained from the first postal wave in the 1991-1992 survey.

Although the response rate was unchanged when using the one-page questionnaire
(45% versus 45%), it decreased by 7% when the two-page questionnaire was used
(38% versus 45%).

On the basis of these results, no problem should arise if four more questions are added
to the one-page questionnaire. The slight reduction in the response rate of the two-page
questionnaire is worrying but could be corrected by the use of telephone interviews.
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The first stage of the European Community Respiratory
Health Survey (ECRHS) provided standardized and com-
parable information regarding the prevalence of asthma, of
asthma-like symptoms and of use of asthma drugs in a
wide range of centres in the market economies in 1991—
1992 [1-4]. Since then, International Guidelines on asth-
ma management and prevention have been published and
disseminated, possibly increasing the accuracy of asthma
diagnosis and treatment.

There is now good evidence that the prevalence of
asthma has risen significantly in both children and adults
over the last two decades [5—7]. Indication of a birth co-
hort effect on asthma prevalence also emerged from fur-
ther analysis of stage 2 ECRHS data (J. Sunyer, personal
communication). A repeat of stage 1 of the ECRHS
would make it possible to assess the extent of the changes
in asthma prevalence in the young adult population
during the last decade. It would also clarify whether or
not the changes are the result of changes in diagnostic
habits or in incidence of the disease.

Furthermore, bronchial asthma implies a high con-
sumption of health and social resources in industrialized
countries [8, 9]. High variability in expenditure has been
reported, which results from variability in management of
the disease as well as in its prevalence [10—13]. Hence, it

will be of interest, in the repeat of stage 1, to evaluate the
social and economic burden of asthma, its variation
among countries and the main determinants of the costs
of the disease.

The goals of the repeat of stage 1 are: 1) to describe the
changes in the prevalence of asthma-like symptoms since
the first survey and their variations among countries; 2) to de-
scribe variations in the prevalence of diagnosed asthma, the
severity of asthma and chronic bronchitis, and potential risk
factors (smoking and outdoor pollution) across and within
countries; and 3) to describe variations in direct and indirect
costs of asthma among and within countries (optional).

For these purposes, a new questionnaire to be used in the
ECRHS stage 1 repeat has been designed, with the addition
of new questions to the first questionnaire. The influence
of the length of the questionnaire on response rate has been
tested in a pilot study in Italy.

Materials and methods

Study design (European Community Respiratory Health
Survey stage 1 repeat)

The repeat of stage 1 will follow the same protocol as used
in the first stage ofthe survey in 1991-1992, which has been
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reported elsewhere [14, 15]. Briefly, a representative
sample of 20—44 yr-old males and females (ratio 1:1) will
be randomly selected from the list of residents of the same
geographic administrative areas as used in the first study.
The initial sample size will comprise =3,000 subjects.
The questionnaire will be sent to each subject up to three
times in the case of nonresponse. A telephone interview
will follow, if necessary, to obtain reliable response rates.

Questionnaires

Two versions of the questionnaire were used for the pilot
study.

The one-page questionnaire. This was aimed at assess-
ing respiratory symptoms and potential risk factors. This
is made up of the same items as used in the first study
[14] with additional questions on severity and frequency
of asthma attacks, the presence of chronic bronchitis,
smoking habits and a visual analogue scale regarding
the subjective impact of outdoor pollution (table 1).

In particular, question 7, on "ever asthma", was taken
from the long questionnaire used in ECRHS stage 2 [14].
Question 8, on chronic bronchitis was according to Euro-
pean guidelines [16]; question 9, on smoking habits, is a
slightly modified version taken from the International
Union against Tuberculosis and Lung Disease question-
naire [17].

The visual analogue scale (item 10) on outdoor pollution
was taken from the Swiss Study on Air Pollution and Lung
Disease in adults questionnaire [18]. This scale was
validated in a previous study showing a strong correlation
between subjective perception and the real degree of
pollution [19].

The two-page questionnaire. This includes an additional
page aimed at measuring the direct and indirect costs of
asthma, health care utilization and compliance with treat-
ment (table 2). This page is only completed by subjects
reporting asthma-like symptoms. In particular, questions
11 and 12 refer to the indirect costs of the disease,
question 13 to consulting a doctor or undergoing labor-
atory tests, questions 14 and 15 to the type of asthma
treatment and compliance, and questions 16 and 17 to
the history of hospitalization due to asthma symptoms.

Pilot study

The pilot study was performed in the three Italian
centres already involved in the first stage of the ECRHS.
An overall random sample of 300 subjects, stratified by
sex, and aged 2044 yrs, was selected from the national
health service lists. Each version of the questionnaire was
posted to a random subsample of 150 people. The study
was completed 6 weeks after posting.

Table 1. — The one-page questionnaire as a modified form of the screening questionnaire of the first stage of the Euro-
pean Community Respiratory Health Survey
1- Have you had wheezing or whistling in your chest at any time in the last 12 months? No L_J Yes|___|
(Wheezingmeans a whistling sound, however high or low pitched and however faint
IF ‘NO’ GO TO QUESTION 2, IF ‘YES':
1.1 Have you been at all breathless when the wheezing noise was present? Nol_J  Yesl_ |
1.2 Have you had this wheezing or whistling when you did not have a cold? No | Yes|__|
2- Have you woken up with a feeling of tightness in your chest at any time in the last 12 months? No L__|  Yesl__|
3- Have you been woken by an attack of shortness of breath at any time in the last 12 months? No L_J Yes|___|
4- Have you had an attack of asthma in the last 12 months? Nol_J  Yesl |
5- Are you currently taking any medicines (including inhalers, aerosols or tablets) for asthma? No | Yes|__|
6- Do you have any nasal allergies including hay fever? Nol_J  Yesl |
7- Have you ever had asthma? Nol_J Yesl_|
IF ‘NO’ GO TO QUESTION 8, IF ‘YES':
7.1Was this confirmed by a doctor? Nol_J Yesl_ |
7.2 How old were you when you had your first attack of asthma? years__| |
7.3 How old were you when you had your most recent attack of asthma? years._ ||
7.4How many attacks of asthma have you had in the last 12 months? number__ ||
8- Have you had coughing and phlegm on most days for a minimum of 3 months a year and for at least 2
successive years? Nol_J Yesl_|
9- Have you ever smoked for as long as a year?
(Yes'means at least one cigarette per day or one cigar a week for one year No | Yes|___|
IF ‘NO’ GO TO QUESTION 10, IF'YES™:
9.1 How old were you when you started smoking? years._| |
9.2 Do you now smoke, as of one month ago? Nol__J Yesl_|
IF ‘NO’: - 9.2.1How old were you when you stopped smoking? years___ ||

9.30n average how much do you smoke or did you smoke? number of cigarettes per day | |
10- How much are you annoyed by outdoor air pollution (e.g. the smell of traffic, industry, etc.) at your present home if you
keep the windows open‘ndicate the degree of annoyance according to the following)scale

Insupportable
ggnoyance

Does not disturb | | | | | | | | | |
at all 0 1 2 3 4 5 6 7 8 9
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Table 2. — The added page of the two-page questionnaire to be filled in only by subjects with asthma symptoms

IF YOU HAVE ANSWERED ‘YES’ TO THE QUESTIONS ABOUT ASTHMA (No. 4 or 5 or 7), WHEEZING

(No. 1) OR SHORTNESS OF BREATH (No. 3), PLEASE ANSWER THE FOLLOWING QUESTIONS:

11- If you are currently employed, have you lost any days of work because of your asthma, wheezing or shortness of breath in the
last 12 months? Nol | YeslL_J IF ‘'YES" ~ howmanydays? L1 [ |

12- Whatever your working situation, have there been any days when you have had to give up other activities (e.g. looking after
children, the housework, studying) because of your asthma, wheezing or shortness of breath in the last 12 months?

Nol_J  YeslL_J IF ‘YES" -~ how many days, on average, every month?

13- Have you been seen by a doctor because of your asthma, wheezing or shortness of breath, in the last 12 months?

No Yesl__|
IF‘'NO’ GO TO QUESTION NUMBER 14, IF ‘YES':

Because of your asthma, wheezing or shortness of breath, in the last 12 months:

13.1have you been seen by a general practitioner?

Nol J Yesl | IF ‘YES": ~  how many times? L L |
13.2have you been to see a specialist (chest physician, allergy specialist, internal medicine specialist, ENT doctor)?
No Yesl__| IF ‘YES': - how many times? L L |
13.3have you had any clinical or laboratory tests? No [ Yesl_J
IF “YES": - specify the number of each type of clinical or laboratory test inside the squares:
spirometry, .
lung function test L1 | skin test for allergy || blood test for allergy
L1 | x-rays L1 | other tests (specify)

14-Have you used any medicines (including inhalers, aerosols or tablets) for asthma in the last 12 months?

don’'t know __| No Yes

IF ‘YES" - 14.1Have the medicines been prescribed: for daily usé when needed |
15- If you are prescribed medicines for your breathing, do_you normally take:
all of the medicine—J most of the meditinel some of the médicine none of the medicine —J
16- Have you visited a hospital casualty department or emergency room because of your asthma, wheezing or shortness of breath in
the last 12 months? Nol | Yesl_ | IF ‘YES" - how many times?
17-Have you spent at least one night in hospital because of your asthma, wheezing or shortness of breath in the last 12 months?
Nol | Yesl | IF ‘YES" ~  how many times? L1 |
IF “YES': - specify the number of days spent in the following wards:

internal medicine, pneumology, general medicine, respiratory medicine | | |
intensive care unit
rehabilitation [ | | |

ENT: ear, nose and throat.

The response rates of the pilot study were compared Results
with those obtained in Italy after the first posting of the
screening questionnaire in the ECRHS survey carried out Eight one-page and ten two-page questionnaires were
in 1991-1992 [20]. Differences in response rates were returned to sender because of incorrect addresses. The
tested using the chi-squared statistic. response rate to the one-page questionnaire was equal to

The expected number of responders, when using the that obtained after the first posting in the ECRHS in 1991-
two-page questionnaire in the new survey, was computed 1992 (45% versus 45%, table 3), whereas the response rate
using the following equation: to the two-page questionnaire was 38%, showing a 7%

Ei=NixRix (1 — Ax),
where Ei is the expected number of responders at the ith Table 3. — Sample size, number of responders and resp-
postal wave (i=1,2,3), Ni is the number of people contacted onse rate in the pilot study and in the first stage of the Euro-
in the ith postal wave (number of subjects contacted in the pean Community Respiratory Health Survey (ECRHS-1)
1st postal wave = 3,000), Ri is .the response rate to the ith Sample Responders Response
postal wave in the first study in 1991-1992 and Ax the size n n rate %
relative decrease in the response rate estimated in the pilot
study and assumed to be constant in all postal waves. Pilot study/short questionnaire 142 64 45
Ax=(P1%-Pp%)/P1%, where P1% is the response rate Pilot Stt}ldy/e?itended 140 53 38
i i uestionnaire

obtained at the first contact in the 1991-1992 survey and EgRH S 1 first contact (1992) 7000 3179 15

Pp% is the response rate obtained in the present pilot study.
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Table 4. — Observed response rate to the one-page questionnaire in an average Italian centre in 1991-1992 and expected

response rate when using the two-page questionnaire®

One-page questionnaire (1991-92)

Two-page questionnaire (expected)

Contact Target Responders Cumulative Target Responders Cumulative response
response rate % rate % (95% CI)

Postal contact

First 3000 1350 45 3000 1140 38 (30-46)

Second 1650 360 57 1860 343 49 (40-58)

Third 1290 330 68 1517 328 60 (51-69)

Total 5940 6377

To be contacted by telephone 960 1189

*: a constant relative decrease in the two-page questionnaire was assumed in each wave. CI: confidence interval.

decrease in response (95% confidence interval (CI) -1—
15%). Both the questionnaires were correctly filled in by
the responders.

In the first study, carried out in Italy [20], a response rate
of 68% was reached using three postal contacts; a final
response rate of 86% was obtained by means of telephone
interviews with nonresponders. Table 4 compares the
response rates obtained in an average Italian centre during
the first study and those expected when using a two-page
questionnaire. After three postal contacts a 60% (95% CI
51-69%) response rate was expected. The number of total
posted contacts was expected to increase from 5,940 to
6,377 (a relative increase of 8%) and the number of
telephone calls from 960 to 1,189 (a relative increase of
24%).

On the basis of previous results, the relative increase in
cost, when using the two-page questionnaire, is expected to
be 9.7% (95% CI -1.3-21.3%), assuming that the cost of
contact by post and by telephone is the same.

Discussion

The main aim of this paper was to present a new version
of the questionnaire to be used in ECRHS stage 1 repeat
study and to verify the impact of the length of the ques-
tionnaire on response rate. Although the addition of new
questions to the single-page questionnaire did not affect the
response rate, a slight reduction in participation was noted
for the two-page questionnaire. Both the questionnaires
were easily filled in by most of the subjects without errors.

Since no problem seems to arise from the addition of
new questions to the single-page questionnaire, it is cer-
tainly worthwhile and advantageous to gain information on
more symptoms and risk factors.

The administration of the two-page questionnaire by
post resulted in a slightly decreased response rate com-
pared with the one-page questionnaire. A response rate of
60% (95% CI 51-69%) would be expected to three
mailings if the two-page questionnaire were sent. Since
previous experience showed that the response rate to tele-
phone interviews is very high, the lower level of postal
response to the two-page questionnaire could be easily
counterbalanced by intensified phone contact. Further-
more, it has been proven that the answers to the ECRHS
screening questionnaire obtained by telephone interview
agree strongly with those obtained by post [21] and have
the same degree of reliability [22].

When using the two-page questionnaire, the cost of the
survey would be expected to increase by ~10% with
respect to the use of the single-page questionnaire. As the
second page of the questionnaire gives insight into the
relatively unknown field of the social and economic
burden of asthma, its use could be worthwhile despite the
extra cost. According to their research interests, each centre
participating in the new study will decide whether or not to
use the two-page questionnaire.

List of principal participants: Co-ordinating
Centre (London, UK). P. Burney, S. Chinn, C.
Luczynska, D. Jarvis.

Project Management Group: P. Burney (Project
leader); S. Chinn, C. Luczynska, D. Jarvis, F. Neu-
kirch (Paris, France); B. Leynaert (Paris, France); J.
Heinrich (Oberschleissheim, Germany); M. Wjst
(Oberschleissheim, Germany); R. de Marco (Ver-
ona, Italy); C. Svanes (Bergen, Norway); J.M. Anto
(Barcelona, Spain); J. Sunyer (Barcelona, Spain);
C. Janson (Uppsala, Sweden); N.Kuenzli (Basle,
Switzerland).
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