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ABSTRACT: Prevalence of asthma-like symptoms by
ISAAC video questionnaire in Mozambican schoolchildren.
S. Mavale-Manuel, O. Joaquim, E. Nunes, A. Pedro,
S. Bandeira, E. Eduardo, C. Macome, L. Almeida, A. Cossa,
J. Malichocho, L. Maciel, E. Constance, S. Marques,
A. Tembe, J. deBlic, I. Annesi-Maesano.

Background. The International Study of Asthma and
Allergies in Childhood (ISAAC) video questionnaire was
developed to overcome the language and cultural differ-
ences in the assessment of asthma-like symptoms.

Methods. 27 schools were included in the Maputo
Asthma and Allergies in childhood Study (MAPAAYS) us-
ing SAAC methods, and a video questionnaire (VQ) was
administered to 1614 adolescents 13-14 years old of 20
schools located in urban, suburban and semi-rural areas
of Maputo (Mozambique). Simultaneously, they also
replied to the ISAAC written questionnaire (WQ).

Results. According to the video questionnaire, the
prevalence of current asthma was 11.9% (compared with

13.3% using the written questionnaire). Wheezing after ex-
ercisein thelast year was reported by about 21%. Females
reported more frequent wheezing after exercise than males
(p<.001). The prevalence of nocturnal cough in the last year
was 24.7%, and was more frequent in the suburban area
(p<.001). “ Severeattacksof asthma” wasreported by 11.9%
of the individuals. Teenagers instructed in the suburban
schoals reported more severe asthma-like symptoms than
others (p<.05). There was a poor correlation between the
WQ and the AVQ3.0 (kappa coefficientsvaried from 0.09 to
0.24). The lowest agreement was observed for the question
regarding sever eattacks of asthma. Agreement wasbetter in
terms of specificity than in terms of sengitivity.
Conclusions. In spite of the poor agreement between
thewritten and the video questionnaires, the prevalence of
asthma symptoms estimated using the video questionnaire
confirmsthat asthma is an important public health prob-
lem in Maputo.
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Introduction

Recent studies have reported a high prevalence
of asthma symptoms in the world, particularly
among children [1]. Asthma prevalenceis variable
among the countries and it is suggested that the
variation may be due to differencesin the diagnos-
tic criteria and study methods used. In epidemio-
logical studies, asthma has commonly been de-
fined in the following ways:

1) the self-reporting of asthma (with or without
the physician’s confirmation) or asthma-like
symptoms (wheeze, whistling, nocturnal
cough and exercise induced dyspnoea) [2]; and

2) theexistence of bronchial hyperresponsiveness
as assessed by a challenge to special stimuli
(histamine, methacholine, cold air, exer-
cise...).

Indeed, there are potential problems associated
both with asthmarlike symptoms arising from sub-
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jective symptoms recognition and recall and with
the under diagnosis of asthma depending either on
the health care system or on age, sex and smoking
habits of the individuals. Furthermore, the afford-
ability of clinical tests like bronchial challenges
depends on the health systems or on resources. The
International Study of Asthma and Allergies in
Childhood (ISAAC) was intended to provide an
accurate assessment of asthma prevalence in chil-
dren from differing language and cultures [4]. The
ISAAC protocol for measuring asthma prevalence
and severity in 13-14 years old schoolchildren
comprises a self-completed written questionnaire
(WQ) based on self-reported asthma-like symp-
toms and a video questionnaire. In the ISAAC
phase |, English speaking countries have reported
a higher prevalence of asthma symptoms [5],
which was attributed also to a better understanding
of the word “wheezing” in English speaking indi-
viduals, as wheezing does not exist in al lan-
guages. The use of video constitutes an attempt to
overcome the trandlation problems associated with
the written questionnaire as popul ation with differ-
ent cultural and language background may vary
widely in the interpretation of the same questions
[6]. Furthermore, it was suggested that each coun-
try needs to check the validity of both types of
guestionnaire provided by ISAAC with itsown lo-
cal data[7]. The aim of this study was to evaluate
the concordance between the written and video
guestionnaire in Mozambican school children.

Methods
STUDY POPULATION

In the frame of the Maputo Asthma and Aller-
gies in childhood Study (MAPAAS), 21 primary
schools and 6 secondary schoolswere randomly se-
lected from atotal of 126 schoolsregistered in Ma-
puto by stratifying for geographic (urban, suburban
and semi-rural) location and inhabitant’s density so
that to be representative of the distribution of the
population of children and adolescents in Maputo.
Regarding this stratification, 10 were in the urban
area, 12 in the suburban area and 5 in the semi-rur-
a area. All schools but one were public. We select-
ed children by their actual age, regardless of the
grade within the school by selecting several grades.
Theinclusion of the right class of age was made by
visiting each classroom in each school and request-
ing those who attained 13 years of age and at most
14 years 11 months to stand up. Those remaining
seated were requested to vacate the class. The oth-
erswere enrolled in this survey. Teenagerswerein-
vited to complete a written questionnaire and in a
sub-sample to reply to a video questionnaire.

QUESTIONNAIRES

Written questionnaire
The ISAAC written questionnaires (WQ) was
presented to students in the Portuguese version.
The WQ includes questions on wheezing and
cough symptoms, previous diagnostics of asthma,

and questions on rhinitis and eczema. The written

questionnaire on asthma comprises 5 questions

that correspond to the 5 sequences depicted in the
video questionnaire. The questions on asthma-like
symptoms are:

1) Have you had wheezing or whistling in the
chest in the last 12 months?

2) In the last 12 months, you chest sounded
wheezy during or after exercise?

3) In the last 12 months, how often, on average
has your sleep been disturbed due to wheezing?
(Never woken with wheezing/ less than one
night per week / one or more nights per week).

4) In the last 12 months, have you had a dry
cough at night, apart from a cold or chest in-
fection?

5) Inthelast 12 months, has wheezing ever been
severe enough to limit you speech to only one
or too words at time between breaths?

Video questionnaire

The International Version of the ISAAC video
questionnaire (AVQ 3.0) was used. The interna-
tional version was devel oped to make the exercise
sequence more universally applicable, by showing
running rather than indoor aerobic exercise, and al-
so to provide ethnic diversity amongst the subjects
in the video. The video contains five short se-
quences of asthma symptoms and signs. The first
sequence shows a young person seated with clear-
ly audible wheezing, but without breathlessness
and no evidence of airway obstruction. Four fur-
ther sequences shown in the video are:

1) exercise-induced wheezing;

2) walking at night with wheezing;

3) nocturnal coughing; and

4) a fina sequence showing a severe attack of
asthma.

Each sequence is followed by three questions
asking the respondent if their breathing has ever been
like the person’s in the video, if “yes’ in the last 12
months?’ and if “yes’ again in thelast month?’. The
field researcher read the questions, and teenagers
were asked to mark down whether they themsalves
had experienced such symptoms using a one-page
printed answers sheet. The video questionnaire took
about 7 minutes to be administered, and the term
“asthma’” was not mentioned during thistime.

STUDY DESIGN

After completing the written questionnaire, the
children themselves were shown the video and an-
swered questions at the time. In accordance with
the ISAAC methodology, after the completion of
the WQ, thiswas collected by members of the staff
and, when the logistic conditions alowed it, ado-
lescents were invited to answer the AVQ3.0.

STATISTICAL ANALYSIS

The Kappa index [8] was used to find the de-
gree of agreement between the ISAAC AVQ3.0
and WQ on asthma symptoms in the last 12
months. Simultaneously the agreement was com-
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puted as the ratio of the number of concordant re-
sponsesto the total of the population. The datawas
entered using Microsoft Office Access 2000 and
analyzed with STATA Intercooled version 8.2
(StataCorp 4905 Lakeway Drive College Station,
Texas 77845 USA).

ETHICAL CONSIDERATIONS

Permission to conduct the study was obtained
from the Bio-ethics committee in Mozambique,
the Department of Schools Education, school Prin-
cipals, the parents of the children and all partici-
pants gave a verbal consent to participate.

Results

Socio-demographic characteristics
ScHoOLS

27 schools participated in ISAAC WQ and 20
schools in both WQ and AVQ 3.0 (77.7%). Con-

Table 1. - Distribution and location of schools

trarily as expected, urban schools had fair partici-
pation in video questionnaire (75%). The highest
school participation rate in AVQ3.0 was observed
in the suburban area (90%). Semi-rural areas pre-
sent the lowest participation in AVQ3.0 (table 1).

ADOLESCENTS

2630 children completed the WQ. The video
and written questionnaire was administrated to
1614 children (61%). Of a total of 1614 adoles-
cents, 743 (46%) were mae and 871 (54%) fe-
male.

Prevalence of asthma-like symptoms

The global prevalence of current asthma ac-
cording to AV Q3.0 was 11.9% compared to 13.3%
in the case of current wheeze (wheezing in the last
12 months) according to WQ. In the schools of ur-
ban, suburban and semi rural area, the prevalence
of video current wheeze is similar (table 2). Stu-
dents of suburban area reported more frequently

Location of schools Written questionnaire

Video questionnaire Rate of video participation

(number of schools) (number of schoals) (%)
Urban 12 9 75
Suburban 10 9 90
Semi-rural 5 2 40
Total 27 20 74

Table 2. - Prevalence of video questionnaire asthma-like symptoms by location of schools

Urban Suburban Rural Total
Freq % Freq % Freq % Freq % P

Population 419 259 1046 64.8 149 9.2 1614 100
Asthma-life symptoms
Wheezing (while at rest)

Ever 85 20.3 234 224 29 19.5 348 21.6 NS

In last year 47 11.2 129 12.3 17 11.4 193 11.9 NS

One or more per month 35 8.4 133 12.7 9 6.0 177 10.9 <.05
Wheezing after exercise

Ever 162 38.7 365 349 46 30.9 573 355 NS

In last year 103 24.6 207 19.8 27 18.1 337 20.9 NS

One or more per month 86 20.5 243 232 25 16.8 354 219 NS
Waking with wheeze

Ever 80 19.1 172 16.4 25 16.8 277 17.1 NS

In last year 40 9.6 102 9.8 18 12.1 160 9.9 NS

One or more per month 36 8.6 97 918 8 54 141 8.7 <.001
Waking with cough

Ever 170 40.6 492 47.0 43 289 705 43.7 <.001

In last year 95 22.7 283 271 21 14.1 399 24.7 <.01

One or more per month 74 17.7 274 26.2 17 114 365 22.6 <.001
Severe attack of asthma

Ever 74 17.7 239 229 30 20.1 343 21.3 NS

In last year 38 9.1 133 12.3 22 14.8 193 11.9 NS

One or more per month 25 5.6 140 134 18 12.1 183 11.3 <.001
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waking with cough ever and in the last year (table 2).
The prevalence of wheezing after exercise in the
last year was about 21%, and there was no |location
difference (table 2). The prevalence of nocturnal
cough in the last year was 24.7%. The prevalence
of current waking with wheeze was 9.9%, without
any significant location difference (table 2).

Female schoolchildren reported significantly
more frequent wheezing after exercise (p<.001)
(table 3). No other differences were observed
among Sexes.

Severity of asthma
Severe attacks of asthma were reported by

11.9% of the individuas (table 2). Teenagers in-
structed in the suburban schools reported severe

Table 3. - Prevalence of asthma-like symptoms by gender

asthma-like symptoms significantly more severe
regardless wheezing while at rest, waking with
wheeze, waking with cough and clearly severe at-
tack of asthma one or more time per month (table
2). Female adolescents reported significantly more
severe attacks of asthma than male (table 3).

Agreement between WQ and AVQ3.0

Agreement between responses to the 5 corre-
sponding questions “wheezing at rest, nocturnal
wheezing, exercise wheezing, night cough and se-
vere wheezing” in the AVQ3.0 and WQ respec-
tively were moderate and weak, although statisti-
cally significant at the level of 0.05, with Kappa
indices varying from 0.09 to 0.24. Severe wheez-
ing yielded the weakest correlation (table 4).

Male Female All
Freq % Freq % Freq %
Population 743 46 871 54 p 1614 100
Asthma symptoms
Wheezing (while at rest)
Ever 154 20.7 194 223 NS 348 21.6
In last year 81 10.9 112 12.9 NS 193 11.9
One or more per month 71 9.6 106 12.2 NS 177 11.0
Wheezing after exercise
Ever 236 31.8 337 38.7 <.05 573 35.5
In last year 131 17.6 206 237 <.05 337 209
One or more per month 147 19.8 207 23.8 .05 354 21.9
Waking with wheeze
Ever 140 18.8 137 15.7 NS 277 17.2
In last year 81 10.9 79 9.1 NS 160 9.9
One or more per month 66 8.9 77 8.8 NS 143 8.9
Waking with cough
Ever 317 2.7 388 44.6 NS 705 43.7
In last year 173 233 226 26.0 NS 399 24.7
One or more per month 160 215 205 23.6 NS 365 22.6
Severe attack of asthma
Ever 141 19.0 202 232 <.05 343 21.3
In last year 77 10.3 116 13.3 .0680 193 12.0
One or more per month 71 9.6 112 12.9 <.05 183 11.3
Table 4. - Agreement between written and video questionnaires
written Questionnaire  Yes Yes No No Agreement (%)
video Questionnaire Yes No Yes No Kappa P-value
n % n % n % n %
1. Wheeze at rest 65 (4 134 (83) 128 (7.9) 1287 (79.7) 83.7 024 <.001
2. Exercise wheeze 75 (4.6) 73 (45 262 (16.2) 1204 (74.6) 79.4 0.21 <.0001
3. Night wheeze 50 (31) 106 (65 110 (6.8) 1348 (83.5) 86.6 024 <.001
4. Night cough 108 (6.7) 145 (89) 291 (18) 1070 (66.2) 729 0.17 <.0001
5. Severe wheeze 19 (11 50 (3.1) 174 (10.7) 1371 (84.9) 86.0 0.09 <.0001

P <0.005 indicating significant agreement.
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Agreement was better in terms of specificity than
in terms of sensitivity. The lowest Kappa values
were found in the rura zone (table 5).

Discussion

The prevalence of current asthmaiis 13.3% us-
ing ISAAC written and 11.9% using ISAAC video
questionnaire. To our knowledge, this is the first
study which compares these two types of ques-
tionnaires in African Portuguese speaking coun-
tries.

Although Portuguese isthe official languagein
Mozambique, there are several traditional lan-
guages. Maputo, the capital, is an urbanised town
and there are miscellaneous of cultures, the pre-
dominant traditional language is Ronga and Xan-
gana. For this survey, we used the Portuguese
tranglation of ISAAC written questionnaire and the

international version of video questionnaire
AV Q3.0. We did not include tests for bronchial hy-
per-responsiveness due to their high costs.

Only 61% of eligible adolescents have an-
swered the video questionnaire. One of the causes
is due to limitation of material supply (television
and video). Sometimes AV Q3.0 was administrated
one or two days after WQ and in this case we lost
some children. Conversely, video questionnaires
were not easily administered in all schools due to
local logistical conditions such as absence of elec-
tricity. During the WQ, we observed that the ma-
jority of children did not understand well the trans-
lated terms of wheezing in Portuguese “ Pieira, as-
sobios no peito ou chios’ . Thai's study shows that
most asthmatic children as well as controls used
terms to describe wheeze different from the ones
chosen by medical personndl [9]. In addition, some
studies suggest that to arrive at the correct preva-

Table 5. - Agreement between written and video questionnaires by zones

WQIAVQ
yes/yes yes/no nolyes no/no
N % N % N % N %

% Agreement TOTAL Kappa P

1. Wheezing while at rest

Urban 21 50 40 95 26 6.2 332 792 84.2 419 0.30 < 0.0001
SemiUrban 42 4.0 79 76 87 8.3 838  80.1 841 1046 0.25 <0.0001
Rural 2 1.3 15 10.1 15 101 117 785 79.9 149 0.30 0.48
Total 65 4.0 134 8.3 128 79 1287  79.7 83.8 1614 0.24 <0.001
2. Wheezing after exercise
Urban 23 = 25 6.0 80 191 291 69.5 74.9 419 0.18 < 0.0001
SemiUrban 47 45 40 3.8 160 153 799 76.4 80.9 1046 0.23 < 0.0001
Rural 5 3.4 8 54 22 148 114 76.5 79.9 149 0.18 0.02
Total 75 46 73 4.5 262 16.2 1204 746 79.2 1614 0.14 <0.001
3. Nocturnal Wheeze
Urban 12 29 30 7.2 28 6.7 349 833 86.2 419 0.22 <0.0001
SemiUrban 37 2 63 6.0 65 6.2 881 84.2 87.8 1046 0.30 < 0.0001
Rural 1 0.7 13 8.7 17 1.4 118 792 79:9 149 0.22 0.72
Total 50 31 106 6.6 110 6.8 1348 835 86.6 1614 0.20 <0.001
4. Mocturnal cough
Urban 24 5.7 40 95 71 169 284 678 73.5 419 0.15 <0.001
SemiUrban 81 7.7 81 7.7 202 193 682 652 72.9 1046 0.21 0.03
Rural 3 20 24 16.1 18 121 104 6938 71.8 149 0.15 0.69
Total 108 6.7 145 9.0 291 180 1070 66.3 73.0 1614 0.12 <0.001
5. Severe wheeze
Urban 6 4 15 3.6 32 76 366 874 88.8 419 0.15 <0.001
SemiUrban 12 1.1 28 2.7 121 116 885 846 85.8 1046 0.08 <0.001
Rural 1 0.7 7 4.7 21 14.1 120 805 81.2 149 0.15 0.57
Total 19 1.2 50 3.1 174 108 1371 849 86.1 1614 0.08 <0.001

Table. 6. - The ISAAC written questions on asthma and their corresponding 5 sequences in the video questionnaire

Written questionnaire Video questionnaire

1. Have you had wheezing or whistling in the chest in the last 12 months?
2. Inthelast 12 months, you chest sounded wheezy during or after exercise?

Moderate wheezing at rest
Wheezing after exercise

3. Inthelast 12 months, how often, on average has your sleep been disturbed
due to wheezing? (Never woken with wheezing/ |ess than one night per week
/ one or more nights per week);

4. Inthe last 12 months, have you had a dry cough at night, apart from a cold
or chest infection?

Waking at night with wheezing

Waking at night with cough

5. Inthe last 12 months, has wheezing ever been severe enough to limit you
speech to only one or too words at time between breaths?

Severe attack of asthma with wheezing
and breathlessness at rest
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lence of wheeze within each ethnic group, one
would need to determine the actual word the pa-
tients use to denote “wheeze” in their local lan-
guage [9]. We have previously demonstrated that
knowledge concerning asthma and asthma-like
symptoms is weak in Mozambique [10]. Indeed
we had to mimic the sound of wheezing to reduce
some language bias associated to written question-
naire. In theory, the video questionnaire has been
designed to circumvent the problem. However,
video questionnaire has often failed initsaim [11].

Our data suggests poor correlation between the
two questionnaires on al questions, overal in the
case of the question regarding severe wheeze. The
validity of ISAAC questionnaire is likely to vary
across cultures and languages. Moreover, the num-
ber of positive responses to the video was general-
ly lower than for the similar questions with the
written questionnaire. In the rural areaswhere chil-
dren have clearly more socio-economic back-
ground (poverty, lower school performances),
there was consistently disagreement between the
two types of questionnaires. Like us, others studies
had report lower prevalence in video than in the
written questionnaire [12, 13]. One of the possible
reasons is that signs that are obvious enough to be
visible or audible on avideo are likely to represent
more severe symptoms than the full spectrum from
mild to severe asthma covered by the written ques-
tionnaire [13], and secondly may be due to prob-
lem to understanding the term [12].

The international version of AV Q3.0 has been
validated in adolescents school children against
methacholine airway hyperresponsiveness to hy-
pertonic saline, and reported good agreement be-
tween written and video ISAAC questionnaires,
and the AV Q3.0 was equivaent to the ISAAC WQ
initsability to predict airway hyperresponsiveness
to hypertonic saline [6, 14].

The video question may have been interpreted
as illustrating more severe wheezing than that ex-
perienced by individuals. We observed that some
children were “assustados’ surprised when some
video sequences were presented. Thisis supported
by the higher prevalence of wheezing from written
guestion compared to the video in 90 of the 99
centres [11]. In the Ivory Coast the prevalence of
asthma decreased to 3.34% when the video ques-
tionnaire was used [15]. In France, the degree of
concordance between written and video questions
measured by the kappa coefficient was low. One
possible explanation is the fact that written and
video questions do not represent exactly the same
situation. Even if some studies have shown, with
the measurement of bronchia hyperreactivity, that
the video questionnaire is at least as effective as
the written questionnaire to identify asthma symp-
toms, there is need for more adjusted between the
two [16].

In the present study, the prevalence of asthma
symptoms obtained using the video questionnaire
decreased alittle, however, confirmsthat asthmais
a public health problem in Mozambique. The
prevalence of exercise wheezing and night cough
in the last year had decreased by about 20% using

the video questionnaire. The prevaence of current
asthma (wheezing in the last 12 months) is rela-
tively lower in the video questionnaire and not sig-
nificantly different between the 3 areas of Maputo.
Conversely asthma severity (speech disturbance
and severe attack of asthma) was more frequently
reported by video questionnaire than written ques-
tionnaire especialy in the rural areas. It is report-
ed that children who responded negatively to the
written gquestionnaire but positively to the video,
presumably these children were uncertain about
the meaning of the written term but recognised the
symptom when it was shown to them audiovisual-
ly [11]. Regarding the sex, the results are compa-
rable with that of the written questionnaire. Girls
had significantly more exercise wheeze and asth-
ma appears be more severe (p=0.05). The ques-
tionnaires show good negative agreement because
children answered negatively to written questions
they tended to answer negatively when they saw
the video. One of the drawbacks of the video ques-
tionnaire is that it requires a classroom setting for
its administration and electricity. In some African
schools it was very complicated to complete.

In conclusion, in Maputo the prevalence of
current asthma is comparable using written and
video questionnaire (13.3 and 11.9% respectively).
Agreement between the WQ and AVQ3.0 is weak
and kappa varied from 0.09 to 0.24. A vaid
method for detecting asthma in epidemiological
studiesin situation in which there are language dif-
ficultiesis till required.
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