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Prevalence and risk factors for early presentation of

asthma among preschool children in Taiwan
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Summary

Background: Traditional asthma prevalence
surveys were based on the International Study of
Asthma and Allergies in Childhood (ISAAC)
guestionnaire, which focuses on children aged 6-7
and 13-14. However, asthma-like symptoms
usually commence in preschool aged children, in
whom it is difficult to make a definite diagnosis
of asthma. It is worth determining the prevalence
rate of asthma or asthma-like symptoms and
analyzing the risk factors for this phenomenon
among preschool aged children.

Methods: Children aged 3-6 years were recruited
from kindergartens in Keelung City, northern
Taiwan. The questionnaire used was based on the
ISAAC phase Il core and environmental
questionnaires and included questions on
asthma, rhino-conjunctivitis, and eczema, along
with questions to elicit common and early
presentations of asthma, as well as other
demographic and environmental data. The
guestionnaires were delivered and completed by
parents.

Results: 2,395 questionnaires were delivered to
parents with children at 50 kindergartens, of
which 2,170 questionnaires were returned
(return rate 90.6%). 9.9% of these preschool
children had physician-diagnosed asthma.
However, 20.4% of them experienced asthma like
symptoms while attending kindergarten. Both
the physician-diagnosed asthma and asthma-like
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symptoms groups had more clinical symptoms in
all seasons except summer, compared to children
without asthma. It was significant that the
asthma-like symptoms commenced after joining
a kindergarten (p < 0.001), and 66.5% of the
children started to experience the symptoms
within one month of beginning kindergarten.
Using antibiotics or antipyretics in young infancy
and mothers having asthma were the risk factors
for developing asthma and asthma-like
symptoms (p < 0.001), but parental smoking was
not contributory to asthma development in
preschool children. More frequent use of
antipyretics in a year had a higher risk for the
development of asthma and asthma-like
symptoms.

Conclusions: Asthma and asthma-like symptoms
were common in preschool children. Early
infection of the respiratory tract and use of
antibiotics were associated with presentation of
symptoms. Attending a kindergarten is also a
risk factor for early presentation of asthma
among preschool children. (Asian Pac J Allergy
Immunol 2011;29:120-6)
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Introduction

Asthma is a chronic inflammatory airway
disease. Although its prevalence rate seems to have
reached a plateau in  western countries,
hospitalization rates in children are still increasing
in developing countries.® With regards to
prevalence surveys, epidemiology data are usually
based on International Study of Asthma and
Allergies in Childhood (ISAAC) questionnaires.
These surveys focus on two age groups; 6-7 years
old and 13-14 years old.*

According to a cohort study by the Tucson
group, the development of atopic dermatitis
symptoms usually start in young infancy, followed
by symptoms of allergic rhinitis. The symptoms of
asthma usually began at the age of 3 to 4 years, and
whether they are outgrown depends on the atopic
background.* One questionnaire-based survey
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reported that 40% of children had experienced
wheezing at some point during the first 6 years of
life.° Different phenotypes of wheeze and cough
based on pattern and frequency were elicited in
preschool children in another cohort survey.®
However, the most practical issues for practitioners
are how to make appropriate diagnosis, followed by
when to initiate chronic maintenance therapy in
preschoolers. ldentifying possible risk factors of
asthma can help doctors to make proper decisions.
According to the Ministry of Education in
Taiwan, 44% of children in this age group are
registered at kindergartens. Children attending
kindergartens or day care centers usually stay there
for more than eight hours a day. Because of the
commencement and various presentations of early
symptoms in this age group, it is not easy to make a
definite diagnosis of asthma. However, this leads to
parents taking their children to visit doctors
frequently and furthermore to take additional
unnecessary medication. More attention to the initial
presentations of symptoms needs to be paid for
children in this age group. Although various risk
factors have been discussed with asthma prevalence
in school age children, there are currently no useful
strategies to prevent asthma development. The
primary aim of this study was to understand current
conditions and prevalence of allergic diseases
among preschool children and to identify putative
causative factors for these allergic symptoms which
could help health care providers to prevent them as
early as possible when children are growing up.

Methods
Study population

This is a cross-sectional survey which was
conducted from December 2007 to February 2008.
There were a total of 3,862 preschool children in 66
kindergartens in Keelung City and 50 of them with
2,395 preschool children, aged from 3 to 6, agreed
to participate in this survey. Questionnaires were
delivered to these kindergartens, and distributed to
parents by teachers. The questionnaires were
collected within one week and sent back to the
Department of Education which governs these
institutes.

Questionnaire

The questionnaire was based on the ISAAC
phase 11 core and environmental questionnaires and
included questions on asthma, rhino-conjunctivitis
and eczema, along with questions to elicit other
demographic and risk factors.

Asthma-like symptoms in preschool children

Demographic data obtained included age, sex,
race, birth weight, type of delivery, number of
younger and older siblings, maternal age, and
maternal education level. Environmental data
included breastfeeding, exposure to livestock during
pregnancy and during the first year of the child’s
life, antipyretics or antibiotic consumption during
the first year of the child’s life, father’s and
mother’s tobacco consumption (currently and during
pregnancy), pets at home during the first year of the
child’s life as well as during the previous 12 months,
type of fuel used in heating and cooking systems,
frequency of vigorous physical activity of sufficient
duration to make the child breathe hard and hours
spent watching television per day.

The questionnaires were distributed to all
kindergartens by the Department of Education,
Keelung City Government. They were completed by
caregivers and collected by teachers at the
kindergartens within two weeks.

Definition of asthma and asthma-like symptoms

Physician-diagnosed asthma was defined as a
diagnosis made by doctors in teaching hospitals. We
defined asthma-like symptoms as cough without
wheeze for more than three weeks, or wheeze after
playing at least two different episodes. No skin tests
or blood samples were taken from these children and
the diagnosis of atopy was based on clinical
presentations.

Relative frequencies were compared with the chi-
square test and McNemar test, and a P-value below
0.05 was considered significant. No multivariable
analysis was carried out.

Results
Prevalence rate

A total of 2,395 questionnaires were distributed
to 50 kindergartens in Keelung City; 2,170
questionnaires were returned (return rate 90.6%),
and 2,037 questionnaires were suitable for analysis.
Overall, 9.9% of the children were reported to have
physician-diagnosed asthma. However, 20.4% of
them had experienced asthma-like symptoms. The
average age of the children was 5.5 + 2.8 years.
Gender distribution was also similar, with boys
accounting for 50.3% of asthma cases.

Presentation patterns by season

Both the physician-diagnosed asthma and non-
asthma groups showed similar seasonal variations.
The symptoms usually developed in spring and
autumn into winter and were most common in
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Figure 1. Both physician-diagnosed asthma and non-asthma preschoolers had similar seasonal patterns for cough
symptoms, although more physician-diagnosed asthma children presented with cough symptoms in every month

except in June, July and August. X = p <0.001

winter. However, comparing these two groups, the
percentage of symptoms was significantly different
during the whole year except in summer (p < 0.001)
(Figure 1). Children who had experienced cough or
wheeze also had a similar seasonal variation pattern.

The impact of asthma-like symptoms after joining
a kindergarten

20.7% of all children experienced asthma-like
symptoms before joining a kindergarten, and 24.3%
of them had similar complaints after attending the
kindergarten. This is a 1.36 fold increase (95%
confidence interval 1.165-1.596) in children who
experienced asthma-like symptoms after joining a
kindergarten (p < 0.001). 66.5% of these children
began to experience asthma-like symptoms within
one month of joining a kindergarten.

Risk factors

Breastfeeding, even continued feeding for more
than four months, did not contribute to asthma or
asthma-like symptoms in this survey. For children
with physician-diagnosed asthma, whether the
mother smoked during pregnancy or after birth had
no effect on asthma in preschool children

(p = 0.998). A birth weight below 2500 gm was not

associated with asthma presentation (p = 0.28). The
majority (89.7%) of these children were born with a
gestational age above 34 weeks, which was not
different to children who were born prematurely
(p = 0.86). There was 34.4% of children 34.4% of
children who had had bronchiolitis had asthma-like
symptoms after joining a kindergarten and 25.7%
without previous bronchiolitis history (p = 0.004).
The most significant factors that contributed to
asthma in preschool children were early
consumption of antipyretics and antibiotics in the
first year of life (OR = 2.24, 95% CIl 1.56-3.22,
p < 0.001). Moreover, one of the child’s parents
having atopy increased the risk 2.4 fold of their
child developing asthma. The impact of the factors
associated with asthma presentation is shown in
Table 1.

Other allergic diseases

In this survey, other atopic disorders were also
investigated. The rate of physician diagnosed
allergic rhinitis was 37.2%, and 36.1% of children
experienced allergic rhinitis-like symptoms. The
rates of physician-diagnosed allergic conjunctivitis
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Table 1. The factors associated with asthma among
preschool children

% of 95%

asthmatic Od(_js confidence s
preschoolers ratio interval vaiue
Birth condition
Prematurity
before 34 5.0 1.04 0.49-2.20 0.93
weeks
Breastfed 66.0 1.36 1.00-1.86 0.05
Maternal
smoking in 8.1 1.00 0.58-1.71 1.00
first 6 months
Low birth
weight <2500 6.0 0.70 0.37-1.33 0.28
gm
Cesarean 426 095  071-128 075
section
Food style
(seldom or
occasional)
Meat 13.8 1.15 0.68-1.95 0.61
Seafood 25.2 142 0.88-2.28 0.15
Fruit 10.0 0.91 0.51-1.63 0.75
Vegetable 8.8 0.81 0.44-1.46 0.48
Peas 67.3 1.10 0.72-1.70 0.64
Nuts 91.5 1.34 0.68-2.60 0.73
Milk 17.0 1.27 0.80-2.04 0.31
Egg 124 1.18 0.66-2.09 0.58
Rice 0 0.32 0.13-0.76 0.01
Wheat 145 1.07 0.61-1.87 0.82
Medication
Antipyretics in 230 224 156322  <0.001
1% year of life
Antipyretics in 89.2 069 043111 012
the past 1 year
Antibiotics in 27.8 235 152366  <0.001
1% year of life
Siblings
More than 2 14.4 109 072166  0.69
siblings
iy HET s 212 405 250655  <0.001
asthma
by Stlal g (72 356 200 142306  <0.001
atopy
Pets
H st
Cats in 1" year 21 082 029229 0.70
of life
H st
Dogs in 1" year 132 102 066-158  0.93
of life
Respiratory
infections
Bronchiolitis 444 3.78 2.71-5.25 <0.001
pneumonia 21.7 2.13 1.43-3.17 <0.001
P neumonia = 56 470 1981118 <0001
year
Croup 111 3.57 2.04-6.26 <0.001

and allergic eye symptoms were 19.4% and 23.0%,
respectively. The rate of current atopic dermatitis
was 10.0% and 17.3% of preschool children had
experienced skin rashes such as atopic dermatitis
(Figure 2).

Discussion

The early symptoms of asthma are quite similar
to those of respiratory tract infection in preschool
children. To date, even though some guidelines have
been  published regarding diagnosis  and

Asthma-like symptoms in preschool children

management for children younger than 5 years’®,
there is still no consensus on the definite diagnostic
criteria of asthma in preschool aged children.
However, in real world practice, patients at this
young age do experience asthma-like symptoms and
may frequently take anti-asthmatic medication.

The “hygiene hypothesis” has been proposed for
decades.’ It states that living on a farm in childhood
could have protective effects for asthma through
modulating the immune system by deviating it to
non-allergic pathways. Prenatal exposure to a farm
environment does have some influence on immune
deviation in early life'® and has a protective effect
with regard to the development of asthma in school-
age children.™*? Keelung is a modern satellite city
near the capital, Taipei, in Taiwan. In our survey,
only 5.5% of these children had had contact with
livestock in the first year of life and this did not
appear to have a protective effect with regard to
asthma in the preschool period. The issue of the
hygiene hypothesis could not be fully be
investigated in our study because it involved a
younger age group living in an urban environment .
In addition, 12.9% and 2.5% of these children had
raised dogs or cats, respectively, in their first year of
life in our survey and this was not a protective or
risk factor for asthma presentation in the preschool
period.

A systemic review proposed that wheezing or
asthma has an inverse association with sibling
numbers.”®* In that review, asthma presentation
decreased by 28% if there were more than three
siblings. This was not the case in a Japanese study,
where having two or more older siblings was not
related to wheeze or asthma.* In our survey, only
3.9% of children had at least three siblings. The
birth rate has significantly decreased in recent years
in Taiwan and the majority of the children in our
study had only one sibling. We did not find an
association between sibling numbers and asthma.
However, a history of atopy in siblings was a
significant risk factor for early presentation of
asthma.

In addition to a farm environment, family size,
birth order and daycare attendance have also been
discussed with regards to the association with
asthma. Early entry to daycare before the age of six
months had a protective effect for the development
of asthma in a Tucson cohort study.” It has been
proposed that daycare attendance is a risk factor for
preschool wheeze, but a protective factor for
primary-school wheezing.'® Children usually spend
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Figure 2. The prevalence rates for asthma and other allergic diseases among preschool children.

lots of time at home before joining a kindergarten
and the chance of infection increases when they
begin participating in a classroom situation. We also
found that the proportion of children with asthma-
like symptoms started to increase after attending a
kindergarten. A previous survey on a comparison of
indoor allergens and endotoxin levels between
kindergartens and domestic dwellings showed no
differences.’” The allergen levels in different
settings cannot explain the differences in
presentation of respiratory symptoms before and
after joining a kindergarten. Respiratory infection is
one of multiple triggers for asthma exacerbation and
initiation of asthma development.

Children with atopic characteristics and viral
infections have a higher possibility of asthma
exacerbation than those with only one of these
factors.”® It has been reported that at the beginning
of a semester, children experience asthma
exacerbation because of encountering viral
infections.” It is not obligatory to study at a
kindergarten. Children can join a kindergarten at any
time; however, it is most common to begin in
August or September. In our survey, most
responders stated that their children began to
experience asthma-like symptoms after joining a

kindergarten. Although we did not perform general
and extended viral isolation for the children, they
usually began to experience intermittent and
repeated cough for a long period regardless of the
month or season they joined the kindergarten.

The asthma symptoms had a seasonal variation,
being less frequent in the summer and peaking in the
winter and early spring. This trend is similar to that
for hospitalization of asthma in children report by
Yeh et al.> However it was noted that children
without asthma also had a similar seasonal variation
pattern, though the proportion was significantly less
among this group of children in our study. The
seasonal variations in cough symptoms in both
physician-diagnosed asthma and non-asthma group
could be partly explained by the seasonality of virus
epidemiology.®® The seasonal change of cough
presentation can’t be used to help in the diagnosis of
asthma or asthma-like symptoms in preschool
children.

From epidemiology studies on asthma
worldwide, the prevalence is still increasing in
developing countries, but is stabilizing in western
countries.”* The association of consumption of
paracetamol during the prenatal period by mothers
or young infants and the increasing risk of asthma
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presentation in children 6 to 7 years of age has been
discussed.”* In our survey, we also found that
early use of antipyretics, mostly paracetamol, in
infancy contributed to asthma presentation in the
preschool period. This can be explained by
depletion of glutathione and glutathione-dependent
enzymes after introduction of antipyretics, thereby
reducing the protective mechanisms against
oxidative stress. The generation of reactive oxygen
species after allergic or viral exposure leads to
enhanced inflammation, which can lead to the
development or worsening of pre-existing asthma.
More evidence is required to establish the direct
cause and effect relationship of antipyretics and
asthma. Moreover, early use of antibiotics was also
a risk factor for the development of asthma in
preschool children. This cannot solely be attributed
to the effect of antipyretics use.

In a British cohort study, it was observed that
breastfeeding, whatever the duration, was protective
for wheeze in the first three years of life, but not
wheeze or bronchial hyper-responsiveness at 7 to 8
years.”® Breastfeeding at least for 4 months also
decreased asthma risk in preschool children in an
Australian survey.?® This is not in accordance with
our study, where two-thirds of the children with
asthma were breastfed in their infancy, almost
making it a risk effect of asthma development,
though the difference did not reach significant
statistically. The majority of these children (75.4%)
were breastfed less than 3 months. It still suggested
prolonging breastfeeding duration especially for
children with high atopic background.

From previous ISAAC surveys, Taiwan was in
the first rank among whole countries in the
prevalence of allergic rhino-conjuctivitis in school
aged children.?’ In this study, physician-diagnosed
allergic rhinitis and conjunctivitis were more
common than asthma in preschoolers. For all
allergic diseases, rhino-conjuctivits was the most
common among 6-7 year-old children in Taiwan
compared to other Asian countries.”® In addition,
the symptoms of allergic rhinitis usually developed
earlier than those of asthma. This could explain the
high prevalence rate of physician-diagnosed allergic
rhinitis in preschool children.

The limitations of this study are that it is a broad
cross-sectional survey conducted by questionnaire
and neither immunological function nor viral
isolation was done to discover immunological
changes in early childhood. In addition, it was a

Asthma-like symptoms in preschool children

retrospective survey based on the -caregivers’
memories, which may have inevitable recall bias.

In conclusion, early use of antipyretics and
infection were risk factors for physician-diagnosed
asthma in preschool children. For children of
preschool age who attend a kindergarten and start to
experience chronic cough for more than three
weeks, it is important to take a detailed family
history of atopy and personal medication history in
the first year of life to evaluate the possibility of
asthma and provide early intervention for preschool
children.
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