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Summary. The prevalence of asthma remains difficult to determine with precision with no
absolute or “gold” standard for diagnosis. A recently developed video questionnaire for epide-
miological studies with less reliance on understanding written questions provides another tool for
determining prevalence and severity of asthma. This report from the International Study of
Asthma and Allergies in Childhood (ISAAC) examines the agreement between the ISAAC video
questionnaires on respiratory symptoms and reported asthma. Between December 1993 and
April 1995, 4952 children aged 13-14 years in two Canadian communities completed sequen-
tially the ISAAC written and video questionnaires at school. The agreement between responses
to the two questionnaires for reported wheeze ever, current wheeze, wheeze on exercise, and
nocturnal wheeze (the latter three questions relating to symptoms in the last 12 months), and to
any combination of the latter three questions was examined in the full sample and in those
reporting diagnosed asthma, using concordance and kappa coefficients as measures of agree-
ment.

The prevalences of wheeze ever, current wheeze, wheeze on exercise, and nocturnal wheeze
were significantly lower based on responses to the video questionnaire compared with the
written questionnaire in both regions in the full sample and in those labeled as having asthma.
Although concordance between video and written questionnaires always exceeded 60% and
often exceeded 70% for related questions, agreement measured by the kappa statistic for each
question was only fair to moderate (x = 0.22-0.51).

We conclude that the video questionnaire yields lower reported prevalence rates for asthma
symptoms, and that there is limited agreement between responses to the two questionnaires
that is not explained by issues of language, culture, or literacy. Pediatr Pulmonol. 2000;
30:307-312.  © 2000 Wiley-Liss, Inc.
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asthma symptoms in 13- to 14-year-old childfénThe were sequentially completed in one session by the chil-
written questionnaire sought information on the presiren at school. Responses to four questions from the
ence, frequency, and severity @fheeze, wheeze onwritten questionnaire were used for comparison with re-
exerciseandnocturnal wheezelhe ISAAC video ques- sponses to the corresponding video questionnaire,
tionnaire involved audiovisual presentations of sexamely, 1) “Have you ever had wheezing or whistling in
guences of young people displaying these features yafur chest at any time in the past?”; 2) “Have you had
asthma, followed by questions on screen asking tléeezing or whistling in your chest at any time in the last
viewer whether they had similar episodes. If the videb2 months?”; 3) “In the last 12 months has your chest
scenes corresponded well to the questions presentegannded wheezy during or after exercise?”; and 4) “In the
the written questionnaire, good agreement between thésst 12 months have you been awoken by wheezing or
guestionnaires would be expected in populations with ténistling in the chest?”. Three sequences of the video
same language and literacy backgrounds. questionnaire showing young people with overt signs of
Relatively high levels of concordance have been rasthma were used: 1) moderate wheezing at rest; 2)
ported between these questionnaires by other investigaieeze and shortness of breath after exercising; and 3)
tors®—° However, reporting only concordance introducesocturnal wheeze. The first scene was accompanied by
two weaknesses, namely, a strong dependence on tite following questions: 1) “Has your breathing ever
distribution of positive and negative responses, and falleen like this, at any time of your life?”; “iVES,in the
ure to account for agreement occurring by chance. Vi&st year?”. The second scene was followed by the ques-
have examined the agreement between the ISAAC wriien: “Has your breathing been like the girl in the video
ten and video questionnaires within two populations dbllowing exercise, at any time in your life?”; “WES,in
13- to 14-year-old Canadian children for whom Englisthe last year?”. The third scene was followed by the
is the first language to determine the reproducibility afuestion “Have you been awoken like this at night, at any
responses to two different methods of assessing pretiae of your life?”, “if YES,in the last year?”. The writ-
lence, using the kappa coefficient as a more appropridés questionnaire included the question “Have you ever
measure of agreement than concordance alone. had asthma?” and was used to classify subjects with and

without a diagnostic label of asthma.
METHODS

Study Areas and Populations Statistical Methods

This survey was conducted in two English-speaking ] ] .
Canadian communities, one within an industrial and The agreement between video and written question-
densely populated region (Hamilton and adjacent citigire was examined in each region both in the full sample
within 30 km, total population 450,000) and the othe®nd in those labeled as having asthma. The kappa (
within a less populated prairie city (Saskatoon, popu|goeff|plent was used to measure th.e agreement between
tion 200,000). Full details of the study in Canada ha@estions:~*% The responses considered w¥Sand
been published? In the Hamilton region, 4529 childrenNO: any other response was collapsed WNID. The
were randomly selected by schools from 22,864 childr&fength of agreement by kappa coefficient was appraised
in Grade 8 (mainly 13—14-year-olds) from seven region@p recommended by Altm&h<0.20 = poor, 0.21-0.40
Boards of Education. In Saskatoon, all children in Gradg fair, 0.41-0.60= moderate, 0.61-0.8& good, and
8 of this age were recruited, because the total populati§r$1—1.0= very good. To enable comparison with re-
of these children was only 2692. In Hamilton, 75% of thBO'ts from ISAAC studies in other regions, concordance
children were surveyed in May, June, and Septemb&AS _also calculated by dividing the sum of the frequen-
1994 and the remainder in March and April 1995. Theles in the agreement cells 2 x 2tables YES+ YESand
Saskatoon survey was completed between Decemb? + NO) by the total number of observations and ex-
1993 and March 1994. The study was approved by tREessed as a percentage. We calculated kappa coeffi-

Ethics Research Committees in each center. A parent&@#nts from the published data in previously reported
each participant gave written informed consent. ISAAC studies, which have provided only concordance

results.
Questionnaires

The standardized ISAAC written questionnaiend RESULTS

the ISAAC video questionnaire (European versfon) ) i
In Hamilton, 3051 children (67.4% response rate)

Abbreviations completed the written and video questionnaires, whereas
in Saskatoon, 1901 children completed both question-
naires (70.6% response rate) with 49% males in each
area.

ISAAC International Study of Asthma and Allergies in Childhood
K Kappa coefficient
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TABLE 1—Reported Prevalences of Asthma Symptoms in the ISAAC Written and Video Questionnaires in Two
Canadian Communities

Ever wheeze (%) Current wheeze (%) Wheeze on exercise (%) Nocturnal wheeze (%)

Hamilton Saskatoon Hamilton Saskatoon Hamilton  Saskatoon Hamilton Saskatoon
All children (Hamilton n= 3051, Saskatoon & 1901)
Written 44 4 x* 36.4** 30.6%,** 24.0** 36.5%,** 30.8** 11.4%* 7.6
Video 21.6* 16.9 13.3* 9.9 30.8* 235 7.2 5.4
Children labeled as having asthma (Hamiltor=n587, Saskatoon r= 232)
Written 83.8** 84.5%* 67.1** 67.2** 72.4%* 69.4** 32.0** 28.0**
Video 53.3 56.9 36.6 36.6 57.2 53.4 20.1 24.1

*P < 0.001 between center.
** P < 0.001 within center between written and video questionnaires.

TABLE 2—Responses of the Whole Sample to Written and Video Questionnaires for Wheeze Ever, Current Wheeze,
Wheeze on Exercise, and Nocturnal Wheeze, and a Positive Response to Any of the Three Video Sequences
of Wheezing

Questionnaire answer

Written yes Written yes Written no Written no
Video yes Video no Video yes Video no Measurement
Question n (%) n (%) n (%) n (%) Concordance Kappa
Ever wheeze
Hamilton 567 (18.6%) 789 (25.9%) 93 (3.0%) 1602 (50.5%) 71% 0.38
Saskatoon 260 (13.7%) 432 (22.7%) 62 (3.3%) 1147 (60.3%) 74% 0.37
Current wheeze
Hamilton 320 (10.5%) 614 (20.1%) 87 (2.9%) 2030 (66.5%) 77% 0.36
Saskatoon 151 (7.9%) 306 (16.1%) 37 (1.9%) 1407 (74.0%) 82% 0.38
Wheeze on exercise
Hamilton 688 (21.9%) 447 (14.7%) 276 (9.0%) 1660 (54.4%) 76% 0.47
Saskatoon 309 (16.3%) 276 (14.5%) 138 (7.3%) 1178 (62.0%) 78% 0.45
Nocturnal wheeze
Hamilton 129 (4.2%) 219 (7.2%) 91 (3.0%) 2612 (85.6%) 90% 0.40
Saskatoon 59 (3.1%) 85 (4.5%) 43 (2.3%) 1714 (90.2%) 93% 0.44
A positive response to any of 3
wheezing sequencks
Hamilton 655 (21.5%) 279 (9.1%) 450 (14.7%) 1667 (54.6%) 76% 0.46
Saskatoon 303 (15.9%) 154 (8.1%) 221 (11.6%) 1223 (64.3%) 80% 0.49

1Comparison of response to written questionnaire for current wheeze and response to video questionnaire for a positive response to any of the
three wheezing sequences.

As previously reported, the prevalenceasthma ever approximately 5% of the children who answered nega-
was higher in the Hamilton region than in Saskatoatively to the written questionnaire responded positively
(19.2% vs 12.2%9P The prevalences ofvheeze ever, to the comparable scene in the video questionnaire.
wheeze in the last 12 montfwurrent wheezeWwheeze on
exercise in the last 12 monthasnd nocturnal wheeze in
the last 12 monthsn both written and video question-
naires (Table 1) were also higher in the Hamilton region, The prevalences ofvheeze ever, current wheeze,
and were significantly higher (in both study populationsyheeze on exercisand nocturnal wheezeamong chil-
with the written questionnaire than the video questiomlren labeled as having asthma were similar in the Ham-
naire. In both study populations, concordance betwed#ton region and Saskatoon. The prevalences of these
video and written questionnaires was >60%, whereagmptoms reported by each population remained higher
agreement as measured by the kappa coefficient for eatchihe written than in the video questionnaire (Table 1).
guestion analyzed was only fair to moderate (Table 2)lthough concordance between video and written ques-
Some 50% or more of the participants who answerdidnnaire was good, agreement between video and writ-
positively to each of the written questions regardintgn questionnaire as measured by the kappa coefficient
wheeze ever, current wheez@heeze on exercisend was only fair to moderate (Table 2). As in the full
nocturnal wheezeaesponded negatively to the corresample, between one third and one half of the partici-
sponding scene in the video questionnaire, whereas ophnts with diagnosed asthma who answered positively to

Children Labeled as Having Asthma
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TABLE 3—Concordance Versus Agreement Between the ISAAC Video and Written Questionnaires for Current Wheeze
in Different Studies

Current wheeze Concordance Agreement
study Ref. Country Center Language N % kappa
Pearce et . 6 Germany Bochum English 1928 76 0.35

England West Sussex English 2097 78 0.46
New Zealand Wellington English 1863 79 0.52
Adelaide English 1428 85 0.68
Sydney English 1519 74 0.44
Pekkanen et &. 8 Finland Kuopio Finnish 2821 88 0.41
Helsinki Finnish 2771 84 0.40
Turku Finnish 2983 87 0.45
Lapland Finnish 3032 86 0.41
Leung et aP 9 China Hong Kong Chinese 4665 80 0.30
Lai et al® 14 China Hong Kong Chinese 189 — 0.44
Pizzichini et aP Canada Hamilton English 3051 76 0.47
Saskatoon English 1901 80 0.49

1Kappa was calculated by the authors from data published.

2For the video questionnaire, wheezing was defined as a positive response to any of the following three video sequences: wheeze at rest, wheeze
after exercising, or night waking with wheeze.

3For the video questionnaire, wheezing was defined as a positive response to any of the following two video sequences: wheeze at rest and
wheeze after exercising.

written questions regardingheeze ever, current wheezegonsistencies between the written and video question-
wheeze on exercis@nd nocturnal wheezeesponded naires have been assumed to be due to the video ques-
negatively to the corresponding scene in the video qué®nnaire being less influenced by cultural differences
tionnaire. In contrast, only 5% to 10% of these childrethan the written questionnaifedowever, in the present
who responded negatively to the written questionnaiggudy the significant disagreements between the re-
responded positively to the comparable scene in tBponses given to these questionnaires cannot be ascribed
video questionnaire. to differences in language, culture, or literacy. Because
To enable comparison with reports from ISAAC studthere is no “gold standard” for a certain diagnosis of
ies in other regions, we determined concordance aggthma, we are unable to determine which questionnaire
kappa coefficient for agreement between written anghve greater accuracy in diagnosis.
video questionnaires using responses to any one or morn this study, the agreement between the ISAAC writ-
of three video scenes of asthma to define the presencedf and video questionnaires applied to two populations
wheezing. Our results for concordance in the Hamiltogf Canadian children, as measured by the kappa coeffi-
region (76%) and in Saskatoon (80%) are within thgient, varied between fair and moderate depending on the
range reported from other studies (74% to 88%), arfliestion analyzed. In addition, whether or not children
agreements expressed as kappa statistic (0.47 and Oyd&e already labeled as having asthma, many more chil-
respectively) were likewise within the range of values wgren changed answers from a previMESin the written
calculated from data provided in other studies (0.30 Huestionnaire tdNO, than changed a previoudO to a
0.68, median 0.44) (Table 3). YESresponse after watching the corresponding scene in
the video questionnaire. Hence, children with the same
language and similar literacy responded differently to the
questionnaires. The results derived from the ISAAC writ-
The ISAAC video questionnaire is a validated instruten and video questionnaires are not interchangeable. The
ment recently developed for use in international epideelatively low response rate of 68.6% achieved in the
miological studies to facilitate comparisons betwee@Ganadian part of the ISAAC study (related to issues of
countries involving different languages and culturatonfidentiality at schools) should not bias these results
groups, aiming to elicit responses regarding wheezitgcause this study examines within-subject agreement of
and asthma without using language-dependent instthoese completing both questionnaires. Similarly, the be-
ments3~° The two questionnaires have a reasonable ahdeen-region differences in the Canadian stdfly,
comparable sensitivity and specificity for airway hypemhereas interesting and requiring further investigation,
responsiveness to methacholine in English-spedking should not bias these analyses.
Chinese-speaking childréfi. There are several reported Our conclusions regarding the strength of the agree-
comparisons of these questionnaires applied to childrerent between the ISAAC video and written question-
with different languages or cultural groups:14-2%In- naires differ from those reported by oth&%:° Most of

DISCUSSION
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the previous authors reported concordance as the miya-of wheeze under study, and therefore restricts the
sure of agreement, and did not calculate kapgaThe answerYESto children who have experienced wheeze
degree of concordance between written and video quélske” that displayed by the video. Hence, the ISAAC
tionnaire in our study was as high as the concordancadeo questionnaire may introduce yet another type of
previously reporte&.—° Although straightforward, the bias. Furthermore, the scenes displayed on the video re-
simple calculation of concordances has two wealflect more severe wheeze, and hence the video question-
nesses?13First, concordance does not take into accountire probably underestimates the prevalence of milder
that this measure is strongly dependent on the distribasthma. This possibility is supported by studies showing
tion of positive and negative responses. A striking exhat the ISAAC video questionnaire is more reliable than
ample of this is seen in Table 2. Concordances for natie ISAAC written questionnaire in identifying children
turnal wheeze in all children were 90% to 93% (heavilwith airway hyperresponsivene3s#23suggesting that it
influenced by the fact that 4326 of 4952 responseetects children with more severe asthma. However the
[87.4%] were negative), yet only 38% of those respondwritten questionnaire provided greater repeatability on
ing YESto the written questionnaire also responddelS retest4
to the video questionnaire (188 of 492). Second, concor-Some previous reports have used a positive response
dance does not consider that some of the agreemetoiany of the three video scenes of wheezing to code a
occur just by chance. In contrast, the kappa coefficiepbsitive answer to wheeze, and have determined higher
examines the proportion of responses that would be gxevalences of wheezing so defined than by the written
pected by chance given the marginal distributidh8l- questionnairé:2° This was also seen in our study in the
though the kappa coefficient is generally used to examiménole sample of children, whereas among those with the
interobserver agreement, it does not need to be restrictaldel of asthma, overall prevalence rates for wheeze were
to such purposes Our results confirm and extend thevery similar, although there remained substantial indi-
observations of Lai et dt* in 189 Chinese children in vidual variations in responses. The combination of the
whom the agreement between written and video quekfee video scenes provides a broader visual presentation
tionnaire, as measured by the kappa coefficient, was @& wheezing, and gives closer agreement to responses
for wheeze ever, wheeze on exerciged nocturnal from a single written question.
wheeze Similarly, we calculated low kappa values for In conclusion, we have shown that the agreement be-
agreement from published studies in France (all kappaween the ISAAC written and video questionnaire in
0.35)2* Australia (all < 0.6)2 with a broader range in children with the same language and good literacy is only
Italy (0.37-0.77)-°> These findings suggest that the disfair to moderate. The limited agreement between the two
crepancies between video and written questionnaire camstruments is not simply related to cultural, language,
not be simply attributed to difficulties in translation ofliteracy, or interviewer bias associated with written ques-
the questionnaires. tionnaires. Further studies are required to determine the
Previous studies have reported that the proportion wfeasurement properties of the ISAAC video question-
positive answers to the written questionnaire, either imaire.
children of the same languagé&14-161%r in children of
different countrie$;1”*®was higher than obtained with
the video questionnaire. Whether these children chang% KNOWLEDGMENTS
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