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Abstract

Background Internationally, many children with asthma
are not attaining achievable asthma control.

Aims To examine the prevalence of asthma in teenagers
in four midland counties, their asthma control and the
barriers, if any, to gaining control of asthma.
Methodology International Study of Asthma and Aller-
gies in Children (ISAAC) methodology was used in a
survey of Junior Cycle Year 2 second-level students.
Results The prevalence of “wheeze ever” was 49.8%,
“wheeze in the last 12 months” was 32.6% and “asthma
ever” was 23.5%. Of teenagers with current asthma, 96%
had evidence of sub-optimal asthma control during the
previous year. For the majority of the teenagers with
asthma, treatment was not guideline concordant; infrequent
lung function testing, insufficient review after acute care
and poor use of written asthma action plans. Barriers
included lack of awareness of need for treatment.
Conclusions 1If asthma guidelines are implemented fully,
these children may experience better health.
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Introduction

Asthma, the most common chronic disease in childhood
[1], affects almost 30% of children in Ireland [2]. Despite
two decades of national and international asthma man-
agement guidelines, many children with asthma are not
attaining the goals of asthma management which are to
achieve and maintain control of the disease [3, 4]. The aims
of this study were: to examine the prevalence of asthma in
a cohort of teenagers in schools in the midland counties of
Laois, Offaly, Westmeath and Longford; to examine their
asthma control and the barriers, if any, to gaining control of
asthma.

Methods

This study received approval from the Midland Regional
Ethics Committee. The International Study of Asthma and
Allergies in Children (ISAAC) [5] methodology was used.
This recommends a cluster sample of 3,000 13—14 year olds
for national studies to allow for international comparison.
Such a large sample size was not feasible for this regional
study. We therefore calculated a sample size of 698 to have
power of 80% at the 0.05 significance level to detect a
difference in prevalence of more than 5% for an estimated
prevalence of 30% with current wheeze. Sample size was
increased by 40% for possible cluster sampling effects and a
further 10% for possible non-attendance (final sample
n = 1,075). Stratification was used to control for con-
founding by gender and geographical access to health ser-
vices with four strata on the basis of sex and school location
(urban/rural) with a minimum of 270 in each group.

The sample population was every child, regardless of
age, in Junior Cycle Year 2 in 12 schools from a random
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sample of the 47 post-primary schools in the region, giving
1,157 eligible participants. Written parental consent for
students to take part was sought.

The survey questionnaire included ISAAC asthma
symptom questions and Health Behaviour in School-aged
Children (HBSC) [6] demographic questions. Other ques-
tions were developed and piloted. SPSS 14.0 was used for
analysis; Chi-square tests were used for comparison of
proportions.

Global Initiative for Asthma (GINA) guidelines for
asthma management and prevention in children [7] were
used as the standard for asthma assessment and manage-
ment. Three of the six GINA asthma control criteria can be
ascertained from this survey: exacerbations; nocturnal
symptoms/awakening; and limitations of activity.

Results

School children were surveyed between November 2006
and May 2007. 703 children participated, giving a response
of 60.7% (response ranged by school from 40 to 94.6%).
The age group was slightly older than anticipated; 95.1%
of children were 14 or 15 years old (age range 14-18).
Cluster sampling effect was analysed and no material effect
was found. Of respondents 46% were boys; 43% were
urban, and based on the Family Affluence Scale [8], 15%
were from low, 47% from middle and 38% from high-
affluence families.

Prevalence of symptoms
Half the students had ever wheezed and about one-third

had wheeze in the previous year (current wheeze)
(Table 1). Nearly a quarter had asthma ever (history of

Table 1 Asthma symptoms of all students surveyed N = 703

Wheeze and asthma symptoms Number %

Wheeze ever 350 49.8

Wheeze in the last 12 months 229 32.6

Four or more attacks of wheeze in the last 67 9.5
12 months

Sleep disturbance from wheeze, 34 4.8
one or more times a week
in the last 12 months

Speech limited by wheeze 63 9.0
in the last 12 months

Asthma ever 165 23.5

Wheeze during or after exercise 279 39.7
in the last 12 months

Night cough in the last 12 months 237 33.7
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asthma). Other asthma symptoms in the previous year were
also reported commonly (Table 1).

Asthma control in children with asthma

Children who had both “current wheeze” and “history of
asthma” are designated as having current asthma [9, 10].
Of the 108 teenagers with current asthma, the prevalence of
asthma symptoms was higher and more than half missed at
least one school day and of those who missed school,
nearly half missed five or more school days (Table 2).
Comparing symptoms with GINA criteria for levels of
asthma control, 96% had evidence of sub-optimally con-
trolled or uncontrolled asthma during the previous year.
90% had at least one exacerbation, 51% had nocturnal
symptoms and 55.6% had school absence. One-third of the
children had all three symptoms not meeting control cri-
teria, while only 4% of the teenagers were asymptomatic
(for these three symptoms).

Healthcare in children with asthma

Less than one-third of the students with asthma ever used a
peak-flow-meter (Table 3). Over 60% of the students with
asthma visited the GP for wheeze and 20% of children
visited a hospital for wheeze, but asthma review was less
frequent. 9% of children with current asthma were hospi-
talised in the previous year. 63% of children with current
asthma reported that they had received advice how to
prevent symptoms and a little over half received advice
how to treat their asthma. Of children with current asthma
taking inhaled medication, 22.1% did not recall having

Table 2 Asthma control in children with current asthma N = 108

Asthma control using GINA criteria ~ Number %

Asymptomatic (asthma controlled 4/95% 4.2
over previous 12 months)

One or more exacerbations in the 97 90.0
previous year

Frequent nocturnal symptoms 55 51.0

Missed one or more school days 60 (range 0-21 days, 55.6

mean = 3.05)

27/60* (mean days 45.0
missed = 5.33)

Missed five or more days (as
proportion of those who missed
at least one day) (mean = 5.33)

Number of symptoms not meeting
control criteria

One 27/95% 28.4
Two 31/95% 32.6
Three 33/95% 34.7

* Not all children answered each question but percentages given for
number/108 unless other denominator indicated



Table 3 Healthcare of children with current asthma—comparison of those with good and those with poor control

Healthcare Overall % N Good control Poor control P value
Ever used peak-flow-meter 30.3 89 24.1 333 0.38
Visited GP
For wheeze 63.2 87 46.2 70.5 0.03
For asthma check-up 45.7 92 43.3 46.8 0.76
Visited hospital
For wheeze 20.2 89 7.4 25.8 <0.05
For asthma check-up 159 88 11.1 18.0 0.41
Admission to hospital for wheeze/asthma 8.8 91 33 11.5 0.20
Asthma education
Preventive advice 63.4 93 63.3 63.5 0.99
Treatment advice 56.3 87 59.3 55.0 0.71
Inhaler technique education
When first started using 71.9 95 83.9 75.0 0.34
Every visit to GP 15.8 95 6.5 20.3 0.08
Never 4.2 95 32 4.7 0.74
Has written asthma action plan (WAP) 5.6 89 0.0 8.3 0.17°
Medication used
Preventer 21.1 95 22.6 20.3 0.80
Reliever 24.2 95 22.6 25.0 0.80
Both (preventer/reliever) 41.1 95 38.7 422 0.75
Do not know (purpose) 25.3 95 29.0 234 0.56
Difficulty preventing asthma 24.7 85 18.5 27.6 0.37
Difficulty treating asthma 19.8 81 14.3 22.6 0.37
* N = 108 for current asthma, but for subgroup comparisons n < 108 because of missing data variations for each question asked
® Fisher’s exact test
been shown how to use inhalers when they first started Table 4 Barriers to taking asthma medication
using them, and a small proportion reported regular inhaler Barriers %
technique education. 5.6% of students with current asthma
reported having a written asthma action plan. 62% reported I do not need to take medication as my 41.0
use of “preventer” medication alone or combined, but wheezing or asthma is not serious
nearly a quarter did not know the purpose of their medi- I forget to take my medication 40.0
cation. Difficulties in preventing or treating asthma were I do not like my friends to think I am 21.9
reported by more than one in five. Because of only 4% different from them )
being fully controlled throughout the previous year, those I?;)eggags;t to get addicted to the 262
_Wlth only one GINA control symptorr} or none were des- I am afraid my medication will stop working 25.0
ignated “good control” and those with two or more as if T take it too often
“poor control” and their healthcare was compared. The [, afaid of the side effects of my 233
only significant difference seen was that those with poor medication
control were significantly more likely to have visited their I am not sure what medication to take, or 19.0
GP and/or hospital for wheeze. when
The medication is too expensive 14.8
Barriers to taking medication for children with asthma I find it hard to use my inhalers 8.1

The most frequently reported barriers were: belief that they
did not need medication (41%); forgot to take medication
(40%); did not wish to be different from their friends (28%)
(Table 4). Those who believed they did not need to take

medication had no significant difference in asthma control
as measured by reported “good control” versus “poor
control” when compared to children who did not report this
barrier (p = 0.43).
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Discussion

The prevalence of wheeze and other asthma symptoms in
teenagers was higher than that reported recently in other
Irish studies—“wheeze in the last 12 months” was 32.6%
in this study compared with a national prevalence of 29%
in 1995, 29.8% in 1998 and 26.7% in 2002-2003 and
“asthma ever” was 23.5% in this study compared with
national prevalence of 15.2% in 1995, 18.2% in 1998 and
21.4% in 2003 [11, 12]. These prevalence results need to be
interpreted with caution; however, given the study limita-
tions which include a sample size which did not allow for
prevalence differences under 5% from the estimate of 30%.
Although we had an overall response rate in excess of 60%,
one must also consider the effect of volunteer bias.

This study did not attempt to directly measure asthma
control at individual level, which requires measurement of
lung function. However, three ISAAC symptoms indicate
levels of asthma control experienced by the students and
the high level of sub-optimal control, 96% was similar to
that reported in the last AIRI survey (95% for children) [3].
It should be noted that the time periods for symptoms differ
between ISAAC (previous year) and GINA (previous
week). Nevertheless, children with controlled asthma
should have almost no symptoms regardless of the time
period.

Only 4% of the teenagers in this study had controlled
asthma throughout the previous year; this finding is even
more stark in the context of just three of the GINA asthma
control criteria being considered. These results indicate
that children with current asthma—about one-sixth of all
teenagers—are not achieving the goals of asthma man-
agement on an ongoing basis. Teenagers in this study had
guideline-discordant healthcare and personal barriers.
Evidences for guideline-discordant healthcare include:
most students never used a peak-flow-meter, the ratio of
acute to review visits was 1:<1, deficits in asthma educa-
tion and inhaler technique training, and the rare use of
asthma self-management plans. GINA and other asthma
guidelines recommend on-going lung function testing to
monitor control; three monthly review after acute treatment
(for step-up or step-down treatment as needed), the ratio of
acute to review visits should be about 1:4; on-going asthma
management education and the use of written asthma
action plans to maximise self-management.

Teenager barriers included a lack of understanding of
asthma and its management. Underestimation of the need
for asthma treatment by children, parents and clinicians is
widely reported [13—-16]. We did not find a difference in
asthma control between those who did not believe that they
needed medication and those that did not cite this reason,
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indicating these equally symptomatic teenagers wrongly
perceived that their asthma control was fine. There is much
room for the improvement in asthma control in these
teenagers. Full implementation of asthma guidelines by
health care professionals would offer the opportunity for
improved health to these children.
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