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ABSTRACT: The aim of this study was to determine whether there are regional
differences in the prevalence of childhood asthma in Finland. A secondary objec-
tive was to assess the concordance between a written and a video questionnaire on
asthma symptoms. 

In 1994–1995, the self-reported prevalence of asthma symptoms in four regions
of Finland was studied among 11,607 schoolchildren aged 13–14 yrs, as part of the
International Study of Asthma and Allergies in Childhood (ISAAC). The ISAAC
written and video (AVQ 3,0) questionnaires were administered in the school settting.

The prevalences of any wheezing during the previous 12 months in the ISAAC
video questionnaire were 10% in East Finland (Kuopio County, n=2,821), 12% in
South Finland (Helsinki area, n=2,771), 12% in Southwest Finland (Turku and
Pori County, n=2,983), and 11% in North Finland (Lapland, n=3,032). The preva-
lences in the ISAAC written questionnaire were 13, 20, 15, and 16%, respective-
ly. The surveys were performed during winter, except in Helsinki where the survey
was carried out mainly during the spring pollen season. During autumn, the preva-
lence in the written questionnaire in Helsinki was 16%. In multivariate analysis,
boys had a lower prevalence than girls, and smokers a threefold higher prevalence
than nonsmokers. 

In conclusion, the prevalence of childhood asthma is lower in Finland than in
other European countries, and may be even lower in the eastern part of the coun-
try. In contrast to the results from some other European countries, prevalences
were lower in the video than in the written questionnaire, which suggests that
translating the word "wheezing" into other languages, including Finnish, may pro-
duce results that cannot be compared. The strong association of smoking with
wheeze both in the video and written questionnaires should be considered in fur-
ther analysis of the ISAAC study.
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It has been suggested that the incidence and preva-
lence of asthma among children is increasing in many
countries [1–3], including Finland [4]. In Finland, the
prevalence of childhood asthma has been reported to
be lower than in many European countries, and in East
Finland lower than in other parts of the country [5].
These variations may be due to true differences in pre-
valence, but may also be due to differences in the diag-
nostic criteria and study methods used.

Few surveys have included tests for bronchial hyper-
responsiveness or clinical examinations, due to their high
cost [6–8]. Thus, symptom questionnaires have been the
principal instrument for measuring asthma prevalence
in community surveys [9]. However, differences in word-
ing of questionnaires and problems with translation ham-
per comparisons between, and sometimes also within,
countries. To address these problems, a video question-
naire on clinical signs and symptoms of asthma has re-
cently been developed and also validated [10] for use
in the International Study of Asthma and Allergies in
Childhood (ISAAC) [11].

The aim of the present study was to evaluate region-
al differences in the prevalence and severity of asthma
among children aged 13–14 yrs in Finland, as part of
the ISAAC study. As a secondary objective the con-
cordance between the written and video questionnaire
was assessed.

Methods 

Written and video questionnaires 

The written and video questionnaires of the ISAAC
study have recently been published [11]. The written
questionnaire includes questions on wheezing and cough
symptoms, previous diagnosis of asthma, and questions
on rhinitis and eczema. To check the translation, the
Finnish questionnaires were back-translated to English.
The children were also shown a video with five episodes
showing children experiencing wheezing while at rest,
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Table 1.  –  Study populations: response rate, gender and age

Kuopio Helsinki Turku Lapland

Period of data collection 11/1994–1/1995  4–12/1995* 1–3/1995 1–4/1995
Schools  n 17 17 13 20
Responders  n 2878 (97) 2855 (95) 3085 (97) 3078 (97)
Exclusions  

Not in 13–14 yrs age range  n  57 (2)  84 (3) 102 (3) 46 (2)
Included in analysis  n 2821 2771 2983 3032
Male  n 1415 (50) 1357 (49) 1479 (50) 1482 (49)
Age 13 yrs  n 1383 (49) 1349 (49) 1503 (50) 1512 (50)

*: 10% of the data were collected in autumn 1995. Values are presented as absolute number and percentage in parenthesis.

at night and during exercise, waking with cough at
night, and a severe attack of wheeze. After each epi-
sode, children were asked to mark down whether they
themselves had experienced such symptoms. Version
AVQ 3,0 of the video questionnaire, the international
version, was used in the present study. In addition to
the ISAAC questionnaires, children were asked about
their smoking habits; the questions on smoking have
been published previously [12]. The questions were: 1)
Do you smoke now? no/less than once a month/about
1–2 times a month/about 1–2 times a week/daily; and
2) When is the most recent time that you smoked? yes-
terday or today/2 days to 1 month ago/1 month to half a
year ago/half a year to one year ago/more than one year
ago/never. All children completed the written ques-
tionnaire first; the order of administration of the ques-
tionnaires has been shown to have no significant effect
on the responses [9]. The written and video question-
naires were easily administered in the school setting.

Data collection and analysis 

In all areas, only seventh and eighth year students
were included in the study, as in Finland these are the

grades including the largest number of children aged
13–14 yrs. The study was conducted in four areas of
Finland: the Helsinki area; Turku and Pori County; Kuo-
pio County; and the southern part of Lapland County
(fig. 1). The schools included in the study were ran-
domly selected [13] from all secondary schools in the
areas. None of the randomly selected schools refused
to participate in the study. In the Helsinki area, 17 of
the 84 secondary schools in the cities of Helsinki, Espoo
and Vantaa were selected; these three cities constitute
the capital area of Finland. In Turku and Pori County,
13 of the 81 secondary schools were selected; Turku and
Pori County is situated on the southwest coast of Fin-
land and includes both urban and rural areas. In Kuopio
County, a county in the eastern part of Finland with
mostly rural areas with few small towns, 17 of the 37
secondary schools were selected. In the southern part
of Lapland County, 20 of the 27 secondary schools were
selected. Lapland is the most northern county of Fin-
land, including mainly sparsely populated, rural areas
and a few small towns. The northern part of Lapland
County was excluded from the study, because of long dis-
tances and the small number of students in each school.
The data were collected during the winter, i.e. with
snow on the ground, in all centres except Helsinki,
where due to practical problems the field work was
started only in the early spring, interrupted for summer
holidays and completed in the autumn (table 1).

All field surveys were co-ordinated by the National
Public Health Institute to ensure that ISAAC method-
ology would be strictly adhered to. One person in each
centre made almost all of the visits to schools in his/
her area. All schools were visited at least twice. Survey
personnel had common written instructions in Finnish
and received the same training. Sampling of the schools,
and designing, printing and keying in of the question-
naires, as well as data management and analyses, were
centralized.

Definition of smoking and atopy 

Smoking was defined based on a combination of the
two questions mentioned above, one on frequency of
smoking and one on the time since the child has last
smoked [12]. Children with missing or inconsistent data
on either question (n=133) were excluded from the ana-
lyses concerning smoking. Regular smoking was defin-
ed as smoking one or more times per week and having
smoked during the last month. Occasional smoking was
defined as smoking at the most one or two times per
month and having smoked during the last year. No smo-
king was defined as no smoking currently and having

Fig. 1.  –  Map of the geographical areas covered by the four Finnish
International Study of Asthma and Allergies (ISAAC) centres.
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Table 2.  –  Self-reported prevalence of asthma symptoms: findings from the written questionnaire

Kuopio              Helsinki               Turku               Lapland
(n=2821)             (n=2771)            (n=2983)             (n=3032)
n       %*            n      %*           n      %*             n      %*

1.  Wheeze ever  762  27 903 33 841  28  899 30
2.  Wheeze in past year 366 13 542  20 448 15 487  16
3.  Attacks of wheezing in past year

1–3 213 8 297 11 261 9 278 9
4–12 50 2 92 3 52 2 64 2
>12  26 1 47 2 33 1  37 1

4.  Sleep disturbed by wheezing in past year
<1 per week 51 2  79 3  70 2 82 3
>1 per week 15  <1  20  1  15 1 7 <1

5.  Severe attack of wheezing limiting  56  2  139  5 79  3  80 3
speech in past year

6.  Asthma ever  126  4  202  7  237  8  198  7
7.  Doctor-diagnosed asthma ever# 115  4  168 6  209  7  176  6

*: percentages calculated by using the number of responders included in each centre (shown in parenthesis) as the denom-
inator; #: the question on doctor-diagnosed asthma was stated at the end of the video questionnaire.

Table 3.  –  Self-reported asthma symptoms: findings from the video questionnaire

Kuopio              Helsinki               Turku               Lapland
(n=2821)             (n=2771)            (n=2983)             (n=3032)
n       %*            n      %*           n      %*             n      %*

1.  Wheezing (while at rest)
Ever 241 9 325 12 351 12 365 12
In last year 107 4 161 6 154 5 165 5
Once or more per month 28 1 50 2 30 1 48 2

2.  Wheezing after exercise
Ever 371 13 455 16 536 18 464 15
In last year 211 7 259 9 293 10 226 7
Once or more per month 48 2 86 3 76 3 62 2

3.  Waking with wheezing
Ever 71 3 92 3 99 3 88 3
In last year 24 1 41 1 36 1 35 1
Once or more per month 8 <1 15 1 12 <1 8 <1

Any wheezing (any of the questions 1–3)
Ever 501 18 615 22 699 23 648 21
In last year 270 10 345 12 370 12 320 11
Once or more per month 64 2 111 4 90 3 86 3

4.  Waking with cough
Ever 501 18 655 24 604 20 622 21
In last year 308 11 407 15 373 13 349 12
Once or more per month 57 2 104 4 76 3 57 2

5.  Severe attack of asthma
Ever 139 5 151 5 155 5 189 6
In last year 72 3 71 3 78 3 102 3
Once or more per month 23 1 26 1 26 1 27 1

*: percentages calculated by using the number of responders included in each centre (shown in parenthesis) as the denom-
inator. 

never smoked or having stopped smoking more than a
year ago.

The children reporting ever having had atopic eczema
and/or hay fever in the written questionnaire were defined
to have atopy.

Statistical analysis 

The results are presented mainly as percentages. To
assess concordance between the written and video ques-
tionnaires, overall concordance rates and the propor-
tions of agreements were calculated [14]. Multivariate
logistic regression models [15] were used to analyse
the independent effects of region on the prevalence of
asthma symptoms, while adjusting for the other factors.
All other analyses are unadjusted.

Results

Response rates were over 95% in all four areas (table
1). Students who were outside the 13–14 yr age range
were excluded from further analysis. Approximately 50%
of the students were male and 13 yrs of age in all areas.
Almost all the children were Finnish speaking; 99% in
Kuopio, Turku and Lapland, and 98% in Helsinki.

Using the written questionnaire (table 2), the 1
yr prevalence of wheezing was highest in Helsinki
(20%), lowest in Kuopio (13%), and intermediate in Turku
(15%) and Lapland (16%). In the video questionnaire,
the estimates of 1 yr prevalence of wheezing depended
on the question used (table 3). Among the three video
sequences on wheezing, wheezing after exercise was
the most common. If wheezing was defined as a posi-
tive response to any of the three video sequences of



wheezing, 1 yr prevalence of wheezing was slightly hig-
her in Turku (12%) and Helsinki (12%) than in Kuopio
(10%) and Lapland (11%). These estimates are lower
than in the written questionnaire; the difference is high-
est in Helsinki and lowest in Turku. Lower prevalences
for wheezing symptoms were found in Kuopio com-
pared to all other areas; this was the case however
wheezing was defined. The same tendency was seen in the
question on coughing. The prevalence of cough symp-
toms was also highest in Helsinki.

The prevalence figures for symptoms of severe attack
of asthma were low both in the written and video ques-
tionnaires (tables 2 and 3). In addition, regional differ-
ences in the 1 yr prevalence of severe attacks were
small. The prevalence of doctor-diagnosed asthma (asked
in the video questionnaire) was highest in Turku (7%),
and lowest in Kuopio (4%) (table 2).

The concordance between the written and video ques-
tionnaires was similar in all areas (table 4). In each of
the four areas, 12–16% of the students reported having
symptoms in one questionnaire but not the other. In
most instances, students had responded positively to the
written questionnaire but not to the video questionnaire.
The proportion of agreement for negative responses was

good in all study areas (0.82–0.87), but poor for posi-
tive responses (0.31–0.35).

In Helsinki, most of the data were collected before
and during the spring pollen season. In all other centres
the data were collected in winter, before the pollen sea-
son. To examine the possible effect of pollen exposure
on the prevalence of wheezing, the Helsinki data were
divided into four time periods (fig. 2). The 1 yr preva-
lence of wheezing based on the questionnaire in Hel-
sinki ranged 17–23% during the spring and was 16% in
the fall (fig. 2). These differences were not due to dif-
ferences in the age and sex structure, or the prevalence
of hay fever or atopic eczema in the schools surveyed
during the different time periods (data not shown).

Wheezing in the preceding 12 months was slightly
more common in females than in males in most instances
(table 5). However, this gender difference appeared to be
smaller in Turku. The 1 yr prevalence of wheezing was
also slightly higher in students aged 14 yrs than in stu-
dents aged 13 yrs. There was a strong association of
smoking and atopy with self-reported wheezing. Sixteen
per cent of all children reported that they smoked reg-
ularly, and an additional 30% were occasional smokers.
Smoking increased with age. In the Helsinki area, 24%
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Fig. 2.  –  Pollen counts and prevalence of wheezing (written questionnaire) and of any wheezing (video questionnaire) in the past 12 months
during the four time periods of the study in Helsinki. The four time periods are marked with horizontal bars. Only Helsinki is included in this
figure, as in the other areas surveys were performed outside the pollen season.    ● : alder;    +    : birch.

Table 4.  –  Self-reported 1 yr prevalence of wheezing: concordance between the written and video
questionnaires, proportion of agreement (p) and 95% confidence interval (95% CI)

Kuopio                  Helsinki                     Turku                    Lapland
Questionnaire               (n=2821)               (n=2771)                 (n=2983)                (n=3032)

Written        Video‡ n       %                  n      %                   n      %                 n      %

Yes Yes  151  5  219 8 214 7 195  6
Yes No 215 8 323 12 234 8 292 10
No Yes 119 4 126 5 156 5 125 4
No No 2336 83 2103 76 2379 80 2420 80
Concordance rate 2487 88 2322 84 2593 87 2615 86

Proportion of agreement   p     95% CI             p    95% CI              p    95% CI             p    95% CI

Negative responses 0.87  0.86–0.88  0.82  0.81–0.83  0.86  0.85–0.87  0.85  0.84–0.86
Positive responses 0.31  0.27–0.35 0.33  0.29–0.37 0.35  0.31–0.39 0.32  0.28–0.36

‡: a positive response to any of the first three video sequences; *: percentages calculated by using the number of
responders included in each centre (shown in parenthesis) as the denominator.
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Table 6.  –  Association between geographical area, age, gender, smoking habit and self-reported 1 yr prevalence
of asthma symptoms: findings of logistic regression analysis

Written questionnaire                                            Video questionnaire

Wheezing            Severe attack          Wheezing at rest         Any wheeze‡ Severe attack
Variable        OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Kuopio# 1.00     - 1.00      - 1.00     - 1.00     - 1.00     -
Helsinki 1.51 1.30–1.75  2.41 1.76–3.31 1.41 1.10–1.82  1.25 1.05–1.48  0.93 0.66–1.29
Turku 1.15 0.98–1.33 1.29 0.91–1.83 1.33 1.03–1.72 1.30 1.10–1.53 1.00 0.72–1.38
Lapland 1.20 1.04–1.40 1.24 0.87–1.75 1.36 1.05–1.74 1.05 0.88–1.25 1.24 0.91–1.69

Age$ 1.17 1.05–1.30 0.93 0.75–1.16 1.00 0.86–1.22 1.09 0.97–1.23 1.07 0.85–1.34

Female 1.00      - 1.00     - 1.00     - 1.00     - 1.00     -
Male 0.83 0.75–0.92 0.66 0.53–0.82 0.64 0.54–0.76 0.90 0.80–1.01 0.54 0.42–0.68

Smoking
No 1.00      - 1.00     - 1.00     - 1.00     - 1.00     -
Occasionally 1.51 1.34–1.70 1.55 1.20–2.00 1.44 1.17–1.76 1.40 1.22–1.60 1.38 1.06–1.80
Yes 2.85 2.50–3.25 2.73 2.09–3.58 3.12 2.53–3.85 2.53 2.17–2.93 2.45 1.85–3.25

‡: a positive response to any of the first three video sequences; #: reference category; $: increase in age by 1 yr in the 13–14 yrs
age group. OR: odds ratio; 95% CI: 95% confidence interval.

Table 5.  –  Self-reported 1 yr prevalence of wheezing by age, gender, smoking habits and atopy

Kuopio (n=2821)       Helsinki (n=2771)             Turku (n=2983)       Lapland (n=3032)
Prevalence                 Prevalence Prevalence Prevalence  

n       %                  n        %                    n       %                 n         %

Written questionnaire
Wheeze in past year

Total 366 13 542 20 448 15 487 16
Age 13 yrs 155 11 244 18 191 13 209 14

14 yrs 211 15 298 21 257 18 278 18
Gender Male 153 11 235 17 223 15 210 14

Female 213 15 307 22 225 15 277 18
Smoking No 163 10 204 14 177 10 183 12

Occasionally 120 14 156 20 137 18 171 17
Yes 82 25 176 34 129 28 126 27

Atopy‡ No 128 8 179 13 149 9 199 11
Yes 225 19 341 27 279 23 265 23

Video questionnaire
Wheezing while at rest#

Total 107 4 161 6 154 5 165 5
Age 13 yrs 46 3 74 5 70 5 75 5

14 yrs 61 4 87 6 84 6 90 6
Gender Male 41 3 54 4 68 5 60 4

Female 66 5 107 8 86 6 105 7
Smoking No 42 3 61 4 52 3 62 4

Occasionally 34 4 36 4 52 7 54 5
Yes 28 9 63 12 50 11 48 10

Atopy‡ No 36 2 48 4 43 3 55 3
Yes 70 6 111 9 105 9 101 9

Any wheezing+

Total 270 10 345 12 370 12 320 11
Age 13 yrs 124 9 148 11 164 11 149 10

14 yrs 146 10 197 14 206 14 171 11
Gender Male 133 9 148 11 187 13 134 9

Female 137 10 197 14 183 12 186 12
Smoking No 126 8 144 10 148 9 120 8

Occasionally 88 11 86 11 117 15 111 11
Yes 51 16 114 22 102 22 86 18

Atopy‡ No 110 7 112 8 130 8 127 7
Yes 150 13 224 18 222 18 177 15

‡: answer to the question, "have you ever had hay fever and/or atopic eczema?", in the questionnaire; #: this video scene (depict-
ing a young person wheezing at rest) had the highest Youden's index in relation to bronchial hyperreactivity and was, thus, select-
ed in this table (see [10]); +: a positive response to any of the first three video sequences. The number of responders included
in each centre is shown in parenthesis.



of students aged 14 yrs smoked regularly, but only 14%
of those aged 13 yrs. The respective figures in Turku
were 23 and 8%, in Kuopio 16 and 7%, and in Lapland
21 and 11%. Regular smoking was a little more common
among girls than boys in Helsinki (21 vs 17%, respec-
tively), in Kuopio (13 vs 10%), and in Lapland (17 vs
15%). Such a difference was not observed in Turku (15
vs 16%, respectively). The lifetime prevalence of atopy
was 46% in Helsinki, 40% in Turku, 42% in Kuopio, and
38% in Lapland. In accordance with the results in tables
2 and 3, symptom prevalences also tended to be high-
est in Helsinki, and lowest in Kuopio among nonsmok-
ers and among those without atopy (table 5).

Kuopio tended to have slightly lower, and Helsinki
higher prevalences of wheezing than the other areas,
in the multivariate analysis, when using the written
questionnaire (table 6). Kuopio also tended to have the
lowest prevalences when using the video questionnaire.
This finding was, however, not the case for severe at-
tacks of asthma in the video questionnaire; this may be
due to the low prevalence of severe attacks, which may
make the numbers unstable. Further adjustment for atopy
had little effect on differences between areas (data not
shown).

Using either questionnaire, boys had a lower preva-
lence of self-reported asthma than girls, and smokers a
higher prevalence than occasional and nonsmokers, when
adjusting for the effect of other factors. In contrast, the
effect of age diminished in the multivariate analysis.
Thus, the higher prevalence of wheezing among the 14
yr olds was probably due to their higher prevalence of
smoking.

Discussion 

In the present study, regional differences in the preva-
lence of asthma were small. In the early 1980s, it was
suggested that the prevalence of childhood asthma was
lower in East Finland (0.6%), than in South and North
Finland (2.1 and 3.3%, respectively) [5]. The prevalence
included children who had both doctor-diagnosed asth-
ma and symptoms during the previous year. The preva-
lence figures were also slightly lower in East Finland
in the present study, both in the written and video ques-
tionnaires on asthma symptoms and in doctor-diagnosed
asthma, although regional differences were statistically
significant only in part of the comparisons. Differences
in atopic sensitization in the study areas did not appear
to explain the regional differences. However, no ob-
jective tests of atopy were performed. Thus, there still
seems to be a small regional difference in the preva-
lence of childhood asthma in Finland. The differences
may, however, have decreased since the 1980s [5].

In general, the prevalence figures both of diagnosed
asthma and wheezing symptoms obtained from the pre-
sent study were higher than those previously reported
from Finland [5, 16–18]. Recently, a prevalence of 4.4%
of doctor-diagnosed asthma was reported among child-
ren aged 7–12 yrs in Kuopio, East Finland [6, 19],
which is consistent with the present results. In Turku,
a prevalence of 2.5% of doctor-diagnosed asthma was
recently reported among adolescents [16]; which was
less than half of that in the present study (7%). In South-
east Finland, the lifetime prevalences of wheezing and

doctor-diagnosed asthma were 11.3 and 3.7%, respec-
tively, and the prevalence of wheezing in the past year
was 6.9% in the late 1970s [17]. An increase in the
prevalence of doctor-diagnosed asthma has previously
been reported among Finnish conscripts [4]. In a recent
study, the prevalence of doctor-diagnosed asthma incre-
ased from 1.0% in 1979 to 2.8% in 1991 among repre-
sentative samples of Finnish children aged 12–18 yrs
[18]. These findings imply a true increase in the preva-
lence of asthma, although this could be due, in part, to
changes in diagnostic practices or in the use of medical
services [18].

The possible increase in the prevalence of childhood
asthma in Finland parallels trends reported from other
developed countries [1, 2]. The reasons for this increase
are unknown, but may be associated with the high liv-
ing standard of the developed Western countries [20],
early childhood infections [3, 21], or crowding [22].  Some
of these factors may also explain the regional differ-
ences in Finland. Lower living standard is one possi-
bility, as morbidity due to other causes associated with
low socioeconomic status, such as cardiovascular dis-
eases, are also higher in East Finland [23]. Another possi-
bility is the higher proportion of farmers in East Finland,
as it has been suggested that children living on a farm
may have a lower risk of asthma [24].

In the present study, the prevalence of wheezing
based especially on the written questionnaire was higher
in the Helsinki area than elsewhere. Although a previ-
ous study suggested that exposure to pollen did not
increase the self-reported prevalence of asthma sub-
stantially [25], our results suggest that the higher pre-
valence in Helsinki may be due to the fact that in that
region the survey was carried out during the spring
pollen season, in contrast to all other areas where the
data were collected in winter. During autumn, the preva-
lence of wheezing in Helsinki, based on the written
questionnaire, was 16%, which is comparable to the
results from Turku and Lapland. Moreover, the differ-
ence was not seen in the video questionnaire and the
prevalence of doctor-diagnosed asthma in Helsinki was
equal to that in Turku and Lapland. However, the pre-
sent results do not allow any firm conclusions to be
drawn on prevalence of wheezing and asthma in the
Helsinki area.

There is substantial variation in the prevalence of  child-
hood asthma between different countries. Our results on
wheezing symptoms (and also on doctor-diagnosed asth-
ma) were clearly lower than in a recent international
study using similar methods [9]. In that study, the 1 yr
prevalence of wheezing determined with written and
video questionnaires was high (28–40%) in Australia,
New Zealand and England, and only slightly lower in
Germany (20–27%). The version of the video question-
naire used in the international study was not exactly the
same as that used in the present study, but the first video
scene, showing wheezing while at rest, was exactly the
same in both. The influence of the video version used
seems to be small; the lower prevalence in Finland was
observed in all video sequences. Other studies have
also reported high prevalence figures both from Austra-
lia [1, 7, 26] and the UK [27–30]. Comparisons with
these studies are, however, difficult, due to differences
in the definition of asthma.
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In Finland, mortality due to asthma is very rare [31].
The prevalence of severe asthma was also low in the
present study. This result is consistent with other recent
studies; childhood asthma has been reported to be more
severe in Australia than in the European centres [9].
Similarly, there is a marked variation between countries
in mortality due to childhood asthma, which is higher
in New Zealand than in the USA and many European
countries [32].

In the present study, the prevalences obtained using
the video questionnaire were lower than those obtained
with the written questionnaire, independent of age, sex,
smoking habit, or study area. This finding is in contrast
to the results from the recent study using similar meth-
ods [9]. In the present study, the prevalence remained
higher in the written questionnaire even when a com-
bination of three video sequences on wheezing was used.
Translating the word "wheezing" has always been prob-
lematical, as no directly comparable word exists in Fin-
nish or in many other languages. Our finding, that the
proportion of agreement for positive responses on whe-
ezing was poor, but for negative responses was good
(table 4), is consistent with our earlier result showing
that the specificity of the Finnish word for "wheezing"
is rather low but sensitivity is high [6]. Because the video
questionnaire has been developed to overcome such trans-
lation problems [11], it may be especially useful in non-
English-speaking populations. Further studies including
objective measurements and a clinical evaluation are
needed to confirm this assumption [6, 11, 33]. In an
English-speaking region [10], no difference has been
found between written and video questionnaires in pre-
dicting bronchial hyperresponsiveness.

In the present study, smoking was very strongly asso-
ciated with self-reported wheezing. It has previously
been reported that smoking provokes asthma symptoms
and is also an independent risk factor for asthma [34].
However, the association in the present study may be
due, in part, to the fact that children who smoke expe-
rience more frequent nonspecific respiratory symptoms.
Smoking was more common in the students aged 14 yrs
than in those aged 13 yrs, indicating that many children
start to smoke when they enter the Finnish secondary
school at the age of 13 yrs. Similar findings have been
reported previously [12]. In the present study, the high-
er prevalence of asthma symptoms in the students aged
14 yrs was due mainly to their higher prevalence of
smoking. Girls had more wheezing symptoms and, in
general, were more often smokers than boys. However,
this sex difference in the prevalence of wheezing was
also seen when adjusting for smoking. The higher pre-
valence of asthma symptoms among girls in this age
group has been observed previously; the male predom-
inance in symptom prevalence, but not in the diagnos-
tic label of asthma, seems to diminish with age [35].

In conclusion, we found that regional differences in
the prevalence and severity of childhood asthma in Fin-
land are small, but the prevalence may be lower in East
Finland. Moreover, the prevalence is lower in Finland
than in other Western countries. The finding that the
video questionnaire gave lower prevalences than the
written questionnaire is in contrast to earlier reports [9],
and underlines the problems in translating the word
"wheezing" into other languages. Further studies includ-

ing objective measurements and clinical evaluation to
supplement symptom questionnaires should be per-
formed to assess the validity both of written and video
questionnaires. The strong association of smoking with
self-reported prevalence of wheezing should be consi-
dered in further analysis and interpretation of the results
from the International Study of Asthma and Allergies
in Childhood.
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