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Fig. 2 The mean QOL scores of children :with/without
asthma. Closed column indicates children with asthma; and
open column represents non-asthmatic children. The mean
QOL score of asthmatic children (n = 3,391 for 67 years of
age and n = 1,438 for 13~ 14 years of age) was significantly
lower than that of non-asthmatics (n-= 17,789 for 67 years
of age and n = 10,740 for 13— 14 years of age) in each age
group. *p < 0.06.
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RESULTS

Response rates to these  questionnaires was  86%
(22,645 children) in the 6—7-year-old group and 64%
(12,879 children) in 13=14-year-old group. Prevalence
of current asthma in the 6-7-year-old group was 16.1%
(those . with : complications = of . allergic ' rhino-
conjunctivitis (ARC) was 3.3%, those with atopic der-
matitis (AD) was 2.8%, and those with both. ARC and
AD was 2.5%), that in the 13—14-year-old group was
11.7% (those with. complication of ARC was 2.9%,
those with AD was 1.9% and those with both ARC and
AD was 14%). Comparing asthmatics with non-
asthmatics in the same age, QoL of children with
asthma was significantly impaired (Fig. 2: younger
group: 96.7 vs. 98.6, p < .001, elder group: 78.2 vs.
83.0, p < .001). In addition, QoL of children was sig-
nificantly impaired by severity (Fig. 3: severe asth-
matics, moderate ones,; mild ones and non-asthmatics
was 95.1; 95.8, 97.9 and 98.6 respectively in younger
children; and 76.2, 784, 78.3 and 83.0 respectively in
elder ones. p < .001).

Given that physical impairment is known to affect
the health-related Qol.6 we hypothesized that QoL of
asthmatic children having exercise-induced asthma
(EIA) might ‘be more impaired compared to those
who'have no EIA. Thus, we found that asthmatic chil-
dren having EIA had significantly lower scores of
QoL (Fig. 4: younger group; 95.7 vs. 97.1, p < .001;
elder group: 77.2 vs. 81.1, p < 0.01). Of note, Qol. was
more impaired in'the EIA-positive group among asth-
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Fig. 3 The mean QOL scores based. on the severity of
symptoms.  Closed: column: indicates. children with severe
asthma; dark gray. column indicates: children with moderate
asthma; light gray column indicates: children: with. mild: asth-
ma; and. open: column: represents: non-asthmatic: children.
The:severer the asthma, the lower the QOL score was:in
both-age groups: Bar and * indicate that the difference was
significant at p. < 0.05 against non-asthmatic children.
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Fig. 4 - The mean QOL scores of children with/without EIA.
Closed column indicates asthmatic children with EIA; gray
column indicates asthmatic children without EiA; and open
column represents non-asthmatic children. Asthmatic chil-
dren with EIA had significantly lower QOL scores than those
without EIA. *p < 0.05 against non-asthmatic children,
Tp < 0.05 between asthmatics with/without EIA.

matics having the highest severity as well as those
having milder symptoms (Fig. 5), suggesting that
QoL of children with even severe asthma could be im-
proved when EIA is well controlled. Children with
EIA had constantly lower:scores of QoL scales re-
garding the categories of school activities, emotional
and physical functioning scales than those without
EIA and those without asthma in both age groups
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Fig. 5. The mean QOL :scores - of asthmatic children
with/without EIA in each severity group. Closed column indi-
cates asthmatic children with EIA; and open column repre-
sents asthmatic children without EIA in children 6 =7 years
of age (A) and in children 13 = 14 years of age (B). They
were divided into severity groups based on the ISAAC
questionnaires. Differences between asthmatic ~children
with/without EIA were all found at significant levels as
indicated.

(Fig. 6). Then; we further examined the effect of EIA
among asthmatics on each QoL scale when the sever-
ity groups and age groups were divided to find which
factors are responsible for the impairment of QoL
found in children having EIA. The impairment in the
physical functioning scale was always found at signifi-
cant levels in 3 severity groups ‘each in both age
groups, while five other Qol. subcategorized scales
often failed to produce a significant difference when
each category was analyzed one by one (Fig. 7).
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Fig..6 The mean QOL scores of children with/without EIA
in ‘each subcategorized scale. Closed column indicates asth-
matic children with EIA; gray column indicates asthmatic
children without EIA; and open column represents non-asth-
matic children in children 6~ 7 years of age (A} and in chil-
dren 13=14 years of age (B). QoL scores were divided into
each subcategorized scale, i.e.; physical functioning: (Ph),
emotional. (Em); self esteem (Se); family cohesion (Fa),
friendship (Fr), and school activities (Sc). *p < 0.001
against non-asthmatic children, Tp < 0.001 between asth-
matics with/without EA.

DISCUSSION

Recently, the QoL Questionnaire for Japanese School-
aged Children with Asthma Version 3 (JSCA-QOL
v.3) has been developed in Japan and is recognized to
be valid and reliable for evaluating asthmatic children
mainly for evaluating the effects of a particular treat-
ment or intervention.® However, we used the
KINDL® questionnaire in the present study to distin-
guish the problems  affecting asthmatic children
when compared to healthy children in terms of Qol.
We also performed the ISAAC questionnaire together
with the KINDL® questionnaire to compare the QoL
impaired in asthmatics and the severity and symp-
toms found in asthmatic children.

We were able to find the mean QoL score of asth-
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Fig. 7 - The mean QOL scores of children with/without EIA in each subcategorized scale in each severity group. Closed
column indicates asthmatic children with EIA; and open:column represents non-asthmatic children in children 67 years
of age having mild (A}, moderate (B), and severe symptoms (C), respectively and in children 13—14 years of age having
mild: (D), moderate (E), and severe symptoms (F), respectively. When: differences were found between asthmatic chil-
dren with/without EIA; they were indicated in figures. Unless otherwise specified, they were not significant.

matic children which was shown to be significantly
lower than that of non-asthmatics, although the differ-
ences were less than 4 points out of 100 total points in
each group, probably powered by a large number of
subjects. ' We also found, by performing the ISAAC
questionnaire together with the KINDL® question-
naire; that the severer the asthma the lower the QOL
score in the age groups at 67 and at 13-14 years of
age.

Given that physical impairment substantially af-
fects the health-related Qol, we examined whether
the Qol. of asthmatic children having EIA is more im-
paired and found that asthmatic children having EIA
had significantly lower scores of Qol. Of note, QoL
was more impaired in the ElA-positive group even
among asthmatics having the highest severity. This
suggests that Qol. of children with even severe
asthma could be improved only when EIA is well con-
trolled. The Qol. factorial scores of asthmatics with
EIA were lower than those of non asthmatics and
asthmatics without EIA in the iterns of physical func-
tioning, emotional and school activities, Especially,
the QoL subcategorized scale of physical functioning
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was constantly impaired in any severity group and in
any age group.

Nevertheless, we found here that the presence of
EIA among asthmatic children strongly impairs their
Qol.. Although there is no ideal outcome measure for
evaluating asthma control in childhood, we should be
more cautious abouf the management of EIA. Cromo-
lyn,14 cysteinyl leukotriene antagonists and long act-
ing beta 2 agonists (LABA) have been reportedly ef-
fective for preventing EIA.1> Indeed; improvement of
the Qol. of asthmatics has been shown when such
drugs are added to inhaled glucocorticoid monother-
apy. 1617 Not only pharmacological approaches, but
physical training are shown to decrease the chance of
EJA among asthmatics.!8 As such, patient-centered
measures of asthma control must also be further in-
corporated into office  visits for improved :asthma
management.
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