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Very few studies have been carried out on asthma and allergies in pre-schoolchildren.
This is the first study of pre-school children with asthma and allergies in the United
Arab Emirates. We studied 4,000 pre-schoolchildren from the United Arab Emirates:
Dubai, Sharjah, Abu Dhabi, and Al-Ain. The ages of the study group were between 1-5
years, and were 2,000 boys and 2,000 girls; they were randomly selected from
kindergartens and nurseries. We used the standardised International Study of Asthma
and Allergies in Childhood (ISAAC) questionnaire. The mean (SD) age, height, weight
and BMI were 3.3 (1.4) years, 92.0 (1.3) cm, 17.3 (5.2) kg, and 23.4 (9.3). The prevalence
rates of “wheeze ever”, “current wheeze”, “speech limitation”, “asthma” , “dry night
cough”, and “exercise-induced asthma” were 40.4%, 43.8%, 37.6%, 26.5%, 36.1, and
37.6%, respectively. Boys had a significantly higher prevalence of wheeze ever and
current wheeze than girls. Girls had a significantly higher prevalence of speech
limitation than boys. The prevalence rates of “rhinitis ever”, “current rhinitis”, “itchy
watery eyes” and “hay fever” were 42%, 40.5%, 39.1% and 46.9%, respectively. Boys
had significantly higher prevalence rates of “rhinitis ever”, “current rhinitis”, and
“itchy watery eyes” than girls. The prevalence rates of “rash ever”, “current rash” and
“eczema ever” were 38.9%, 33.7% and 58.0%, respectively. Boys had significantly
higher prevalence rates of rash ever, current rash, and eczema ever than girls. Children
who were exposed to parental smoking have significantly higher prevalence rates of
asthma, wheezing, and cough than those whom were not exposed. Children who
breastfed more than 10 months had a significantly lower prevalence rates of “wheeze
ever”, “current wheeze”, “‘speech limitation”, and “asthma”, than those whom breastfed
less than 10 months. The prevalence rates of asthma, rhinitis and eczema were very
high. Breastfeeding was found to be protective for asthma. The study can be used as a
baseline intervention project to reduce incidents of asthma and allergies in these
children and to establish atopic march in order to implement strategies to improve the
respiratory health and allergies in these children.
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paediatric asthma

Introduction

The prevalence of asthma and other allergic diseases (e.g., rhinitis and eczema)
has increased over the last twenty years worldwide (Barreto et al. 2006, Forno et
al. 2015, Weinmayr et al. 2008, Nutten 2015). Atopy is an important risk factor for
asthma, rhinitis, and eczema, related to the allergic component of these diseases
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(Cohen et al. 2003, Mallol et al. 2013, Ait Khaled et al. 2009). The International
Study of Asthma and Allergies in Childhood (ISAAC) documented high
prevalence rates of allergic diseases and atopy in some countries like Europe,
Awustralia, New Zealand, Brazil, Paraguay, Uruguay, Ecuador, and Peru (Forno et
al. 2015, Weinmayr et al. 2008, Beasley 1998, Rosser et al. 2014). Allergic diseases
are considered to arise through complex interactions between genetic susceptibility
and environmental exposures (Strina et al. 2014), so that temporal trends in
prevalence are most likely to be explained by changes in environmental exposure,
lifestyle, and living conditions (Barreto et al. 2006).

In developed countries, over one-quarter of the population is affected by
allergic diseases which are considered one of the most common problems seen by
primary care physicians and pediatricians. Morbidity and school absenteeism
correlates with the raised prevalence of asthma, allergic rhinitis, and atopic
dermatitis in children. In children and adults, asthma is considered as one of the
most widespread chronic diseases. Over the last three decades, the prevalence of
asthma has grown in developed and developing countries (Al Ghobain et al. 2012).

The International Study of Asthma and Allergies in Childhood (ISAAC)
questionnaire for children, and the European Community Respiratory Heath
Survey (ECRHS) for adults, are standardized research instruments that add better
insight into the worldwide prevalence of asthma and other allergic diseases (Asher
et al. 1995, Asher et al. 2006, Al Ghobain et al. 2012).

The prevalence of asthma was decreased in children who grew up in rural
settings because of the presence of endotoxin (Bateman et al. 2008). In developed
countries, asthma is considered the most common respiratory disease affecting
children, with 10-30% of all school age children diagnosed. Lau et al. (2002),
Stewart et al. (2001), and Weiland et al. (1999) found that a maternal history of
asthma is known to induce a great risk for childhood asthma, and result from
environmental factors like the utero-immunologic environment which can confer
additional susceptibility.

The ISAAC study indicated that there are differences in the prevalence and
incidences of asthma, allergic rhino-conjunctivitis and eczema which can be
considered as a result of environmental factors including economic development
(Weiland et al. 2004), dietary factors (\Von Mutius et al. 2000), climate (Burr et al.
2003), infections (Cauwenberge 2003), and pollens (Sibbald 1993). Godfrey (1996)
showed that the U.K had the 5th highest incidence of asthma (30-35%) compared
to Russia, China and Greece where they had the lowest incidence of asthma (2-
5%).

Allergic Rhinitis (AR) is an autoimmune disease that presents clinically with
rhinorrhea, nasal obstruction, nasal itching, and sneezing which are reversible,
spontaneously or with treatment. AR in children is clinically explained as a
symptomatic disorder of the nose induced by an IgE-mediated inflammation after
allergen exposure of the membranes lining the nose. The subdivision of rhinitis
disease includes “intermittent” and “persistent”. Regarding the severity of allergic
rhinitis, it has been classified into three types based on the duration and the effect
of allergic rhinitis on daily activities (mild, moderate and severe) (Ciprandi et al.
1996).
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AR is considered a global health problem and it is one of the most common
diseases worldwide, affecting 10 to 25% of the population. Many patients do not
recognize rhinitis as a disease and therefore do not consult a physician; therefore,
the figures probably underestimate the prevalence of the disease (Gregory et al.
1999).

Over the last decades, an increasing prevalence of AR has been recognized
(Simons 1996). According to Gregory et al. (1999), AR is one of the top ten
reasons for visiting primary care clinics. AR significantly impacts the social life of
patients, affects school performance (Malone et al. 1997), as well as work
productivity (Renzoni et al. 1999). The cost of rhinitis is substantial (Krol and
Krafchik 2006). A large variation in the prevalence of asthma and rhinitis
symptoms in children throughout the world has been demonstrated by the ISAAC.
In the 6- to 7-year-old age group, the prevalence of rhinitis with itchy-watery eyes
“rhino-conjunctivitis” varied from 0.8% to 14.9% and in the age group of 13- to
14-year-olds, it varied from 1.4% to 39.7% (Teng et al. 2006). In school children,
the overall correlation between the prevalence of asthma and rhinitis was
significant.

Bosnic-Anticevich et al. (2020) have concluded that the parent-perceived
burden of AR in Australian children is high and it impacts many areas of day-to-
day living. Inadequate symptom control is a key driver of the extent of this impact.
Opportunities to optimise the management of AR in children include the adoption
of self-assessment tools to gauge and monitor the adequacy of symptom control.

Bousquet et al. (2020) have recently indicated the following facts about AR:
AR is caused by immunoglobulin E (IgE)-mediated reactions to inhaled allergens
and is one of the most common chronic conditions globally. AR often co-occurs
with asthma and conjunctivitis, and is a global health problem causing major
burdens and disability worldwide. Risk factors include inhalant and occupational
allergens, as well as genetic factors. AR impairs quality of life, affects social life,
school and work, and is associated with substantial economic costs. The AR and
its Impact on Asthma (ARIA) initiative classified AR into intermittent or persistent
and mild or moderate/severe.

Wheeze is an adventitious, high-pitched whistling sound made while breathing
and is associated with difficulty breathing. Recurrent wheezing is common in
young infants and toddlers, with 27% of all children having at least one wheezing
episode by the age of 9 years. The initial wheezing episodes in young children are
often linked to respiratory infections due to viral pathogens such as respiratory
syncytial virus, rhinovirus, human metapneumovirus, and influenza virus. Bacterial
colonization of the neonatal airway also may be significant in the late development
of recurrent wheeze and asthma. Some 60% of children who wheeze in the first 3
years of life will have resolution of wheezing by age 6 years (“transient early
wheezers”) (Robinson and Singh 2012).

The characteristic of atopic dermititis (AD), a pruritic dermatitis which is
localized in different areas, depends on the age of the child. The face and lower leg
extensors are affected in infancy, whereas the flexural areas are commonly
involved in childhood. In adulthood, however, the eruption has a more diffused
distribution. Xerosis of the skin, early age of onset, and a chronic, relapsing course
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are important clues to the diagnoses of eczema (Tootoonchi 2004). Exposures to
oxidant air pollutants (O3 and NO2), but not PM2.5, were associated with an
increased risk of incident asthma and eczema in children. This suggests that
improving air quality may contribute to the prevention of asthma and other allergic
diseases in childhood and adolescence.

In early life, wheeze may be attributed to a variety of causes such as
respiratory infections, but data on asthma in younger pre-school children remains
inadequate. However there are a few studies on the epidemiology of asthma and
related symptoms in pre-school children.

Von Kobyletzki et al. (2012), conducted a cross sectional prevalence study of
wheeze, rhinitis and eczema in 7,549 randomly selected Singaporean pre-school
children between the ages of 4 to 6. Cumulative and past 12 months (current)
prevalence of wheeze was 27.5% and 16.0%, respectively. Asthma was reported
by 11.7% of the group. Current rhinitis prevalence was 25.3% and rhino-
conjunctivitis was 7.6%, current chronic rash affected 13.5% of subjects, while
9.9% reported chronic rash with flexural distribution. After multivariate analysis,
the main risk factor for “current wheeze” and self-reported asthma was a family
history of allergy. The study showed that a considerable portion of pre-school
children were affected by these allergy-associated symptoms, which supports the
need for allergy education and intervention programs in this age group towards
avoiding certain triggers of asthma, etc.

A study was performed by Grize et al. (2006) to analyze the prevalence of
asthma and related symptoms in children younger than 5 years. A survey was
conducted by interviewing the mothers of 617 children using the ISAAC
questionnaire. The overall cumulative and 12 month prevalence of wheezing were
21.9% and 19.4%, respectively. The prevalence of exercise-induced wheezing, dry
cough without respiratory infections or physician-diagnosed asthma were 18.9%,
11.8% and 3.9%, respectively. There was a high prevalence of history of wheezing
or exercise-induced wheezing in the male sex, and in children with positive history
of atopy, constant cough unrelated to respiratory infections was strongly
associated. Moreover, a physician-diagnosed asthma was strongly associated with
a positive history of atopy in children.

Another study was performed by Barnes, Godfrey and Martin (1998) to assess
the association between eczema in early childhood, and the onset of asthma and
rhinitis later in life in children. Of 3,124 children aged 1-2 years, the prevalence of
eczema was 17.6% at baseline. Children with eczema had a 3-4 fold risk of
developing asthma, and nearly 3-fold risk of developing rhinitis at follow-up,
compared with children without eczema. Further independent risk factors
increasing the odds of developing asthma were a parental history of allergic
disease and a period of breast feeding shorter than 6 months. The incidence of
rhinitis was increased in parental history of allergic disease. Thus, during the
following 5 year period in infancy, eczema was associated with the development
of asthma and rhinitis.

A cross-sectional study was carried out by Myers (2012) to evaluate the
prevalence of current wheezing in pre-school children, and to examine the
association between current wheezing and current rhinitis, considering its severity
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and persistency. The sample was represented by 5,003 Portuguese children aged 3-
5 years. Current wheezing prevalence was 24.5%, and in the previous year, 9.4%
of the participants had > 4 wheezing episodes. It was found that almost 25% of
pre-school children had current wheezing which was strongly associated with
rhinitis.

Gaga et al. (2007) studied the prevalence of atopic dermatitis in a sample of
pre-school children aged 3-5 years. Children with atopic dermatitis presented with
32.2% affected by rhinitis and 24.2% affected by wheezing; a high prevalence of
atopic dermatitis and a close relationship with rhinitis symptoms.

Another study conducted by Moss (1989) investigates whether the infants
with atopic eczema were at greater risk of developing asthma and allergic rhinitis
than those with non-atopic eczema. The presence of eczema was documented in
children up to 2 years of age in a birth cohort study of 620 infants with a family
history of atopic disease. Skin prick tests (SPTs) at 6, 12, and 24 months using six
common allergens, were used to determine the sensitization status. So, in order to
determine the presence of asthma and allergic rhinitis, interviews were conducted
at 6 and 7 years. The study showed that within the first 2 years of life for children
with eczema, SPT can provide a very important data on the risk of childhood
asthma and allergic rhinitis.

Four cross-sectional surveys in 5- to 7-year-old children were conducted in
seven different communities in Switzerland between 1992 and 2001 by Barnes
(2012). The results showed that the increase in prevalence of asthma and hay fever
in 5- to 7-year-old children living in Switzerland may have ceased, but atopic
dermatitis symptoms may still have increased, especially among girls.

More and more, new-fashioned personal products, household appliances,
building materials and furnishing materials have been used in residences (Al
Ghobain et al. 2012, Bateman et al. 2008, Moss 1989, Gwaltney 1996), changing
indoor environmental exposures in residences over the past 20 years (Bateman et
al. 2008, Lau et al. 2002, Gwaltney 1996, Gwaltney et al. 1992). During the same
time period in developed countries: Germany (Schiffman 1992), Italy (Girgis et al.
2007), Australia (Bateman et al. 2008, Weiland et al. 2004), and Switzerland
(Bauer et al. 1973), similar exposures to modern chemicals began many years ago
and have plateaued. In developing countries where home environments have
recently and rapidly changed, prevalence rates of these diseases and symptoms
among children appear to have been increasing (Lau et al. 2002, Stewart et al.
2001, Weiland et al. 1999, Weiland et al. 2004, VVon Mutius et al. 2000).

Since 1990, several studies have been conducted on childhood asthma and
related diseases or symptoms (Cauwenberge 2003, Sibbald 1993, Ciprandi et al.
1996, Proud et al. 1990, Kaufman 1986, Graf 1997, Ellegard and Karlsson 1994),
and their associations with ambient environmental exposure (Ellegard and
Karlsson 1999, Mallol et al. 2013, Zollner et al. 2005, Duggan et al. 2012, Poulos
et al. 2005), but between 2000 and 2010, there has not been a large-scale study
simultaneously conducted in urban and suburban districts. Thus, it is of interest to
investigate to what extent childhood asthma prevalence has increased.

Attendance at daycare facilities is associated with a greater contact among
young children, and much greater exposure to infections during childhood, in
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comparison with children who stay at home (Barreto et al. 2010, Okomoto et al.
2004, Wahn and VVon Mutius 2001, Swartz et al. 2019).

Few published studies have explored risk factors and prevalence of asthma
and allergic diseases in pre-school children, and none has been done in the UAE.
The aim of the present study was to describe the prevalence of asthma, rhinitis,
and eczema among a representative sample of pre-school children living in this
expanding country and identify associated risk factors, and to what extent pre-
school childhood asthma and allergy has increased. It aims to report the current
prevalence and severity of childhood asthma, allergies and other respiratory
symptoms in pre-school children which can be used in asthma prevention
programmes.

Materials and Methods

We used a validated Arabic and English version of the ISAAC questionnaire
which has been used in related published papers. We added relevant questions on
breastfeeding. All participants’ parents verbally consented for themselves and for
the pre-school children for whom they responded to questionnaires. Parents of all
participants voluntarily responded to the survey. Kindergartens and nurseries have
approved this procedure for obtaining consent.

We preliminarily contacted the administrations of the kindergartens/nurseries
in the Emirates of Dubai, Sharjah, Abu Dhabi and Al-Ain to include all pre-school
children. We visited and recommended that the child’s parent fill out the
questionnaire.

Study Design

The study involved a cluster random sample of pre-school children aged 1-5
years of age to study the prevalence and severity of asthma, rhinitis, and eczema,
with a response rate of 95%.

Inclusion and Exclusion Criteria

Inclusion Criteria
1. Participants were enrolled pre-school children in Dubai, Sharjah, Abu
Dhabi and Al Ain, UAE (nurseries and kindergartens).
2. Target age group was under 6 years old
3. Willing to participate in the study

Exclusion Criteria:
1. Children over 6 years
2. Not willing to participate in the study
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Study Participants

We studied 4,000 children from nurseries and kindergartens from both genders
(2,000 males and 2,000 females) from different nationalities.

Sampling Method

We studied all children from each kindergarten/nursery in order to complete
the required sample size.

An ISAAC questionnaire (Arabic and English versions) was used. After the
questionnaires were collected, they were carefully checked and coded. Pearson’s
chi-squared (y2) test was used to test for significance of difference in prevalence
between different groups of children. A p-value <0.05 indicated statistical
significance. Asthma was defined as parental-reported wheezing in the last 12
months, plus at least one of the following: i) asthma diagnosis ever, ii) wheezing
during/after physical exercise in the last 12 months, and iii) sleep interruption due
to wheezing in the last 12 months (Pires et al. 2018). Eczema was defined as the
presence of an itchy rash at any point during the last 12 months involving the folds
of the elbows, behind the knees, in front of the ankles, buttocks, or around the
neck, ears or eyes (Singh et al. 2018).

The additional questions part consisted of 21 questions to measure other risk
factors that can affect the prevalence and severity of asthma, rhinitis, and eczema
symptoms in pre-school children. Parents were asked about having a household
smoker, history of asthma or atopy in the first-degree relatives of the child,
whether the child was breastfed and some other questions.

Data Collection

A list of all government nurseries was obtained from the Education Council.
Approval was granted from the Education Council to distribute the questionnaires
to be filled in by parents or guardians of the students. Moreover, the questionnaires
were also distributed among kindergartens.

Data Analysis

Data was entered and analysed using SPSS version 20. All questions were
coded and then transferred to SPSS for analysis. Descriptive statistical analysis
included frequencies for categorical data. We used t-test and chi-square test to
compare continuous and categorical variables.

Ethical Issues
An ethics permission letter to conduct the study was obtained from Ajman
University to get the approval of distributing the questionnaires among nurseries

and kindergartens. Another ethics permission letter was obtained from the
Education Council for distributing the questionnaire among governmental
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nurseries. Prior to data collection, a written and signed consent form was obtained
from parents or legal guardians, and confidentiality of participants was maintained
at all times. Participants were informed that they have the right to withdraw from
the study at any time, and they were also informed that their participation is
voluntary.

Results

There was a significant difference in weight and height between boys and
girls; boys were significantly taller and lighter than girls (Table 1). Boys had a
very high, significant prevalence of wheeze ever than girls. They also had high
significant current wheezing and diagnosed asthma than girls, but had significantly
lower speech limitation than girls (Table 2).

There was a significant difference in the prevalence of rhinitis symptoms
between boys and girls; boys had higher prevalence rates than girls (Table 3).
Boys had significantly higher prevalence rates of rashes ever, current rashes, rash
locations and eczema ever than girls (Table 4).

Table 1. Physical Measurements of All Children

Variable Boys (2000) Girls (2000) All (4000)
Mean S.D Mean S.D Mean S.D
Age 3.3 14 34 14 3.3 14
Height 91.6 10.9 92.3*** 11.8 92.0 11.3
Weight 17.7 5.3 16.9%** 4.9 17.3 5.2
BMI 235 8.2 23.3 9.2 234 9.3

* P<0.05; **: P<0.01; ***: P <0.001

Table 2. Prevalence and Severity of Asthma Symptoms

Symptoms Boys (2000) Girls (2000) All (4000)

N % N % N %
Wheeze Ever 944 47.2%** 654 32.7 1616 404
Current Wheezing 906 45.3** 840 42.0 1752 43.8
Wheezing Attacks:
None 704 35.2 750 375 1448 36.2
1-3 786 39.3 666 33.3 1464 36.6
4-12 52 2.6 48 2.4 100 2.5
>12 36 1.8 14 0.7 12 1.3
Sleep Disturbance:
None 680 34 560 28 1172 29.3
1-3 880 44.1 820 40.6 1700 425
4-12 48 2.4 52 2.6 100 25
Once a Week 24 1.2 28 14 52 13
Speech limitation 720 36.0** 762 38.1 1504 37.6
Diagnosed Asthma 564 28.2** 488 24.4 1060 26.5
Dry Cough 722 36.1 722 36.1 1444 36.1
Exercises- induced 748 37.4 758 379 | 1504 | 376
Asthma

* P <0.05; **: P <0.01; ***: P <0.001
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Table 3. Prevalence and Severity of Rhinitis Symptoms

Symptoms Boys (2000) Girls (2000) All (400)

N % N % N %
Rhinitis Ever 864 44 fx** 682 39.8 1546 42.2
Current Rhinitis 775 41.1*%* 663 39.8 1438 40.5
Itchy watery eye 757 40.2** 631 37.9 1388 39.1
Season:
Summer 333 19.2 261 17.4 594 18.4
Winter 856 49.2 679 453 1535 475
Spring 140 7.2 151 1.10 291 9.0
Autumn 20 1.2 18 1.2 38 1.2
Effect of Rhinitis on
Daily Activity
None 700 40.4 593 39.5 1293 40.0
Little 543 31.3 397 26.5 940 29.1
Moderate 77 4.4 86 5.7 163 5.0
A lot 29 1.7 34 2.3 63 1.9
Hay fever 814 47.0 702 46.8 1516 46.9

*:P<0.05; **: P <0.01; ***: P <0.001

Table 4. Prevalence and Severity of Eczema Symptoms

Symptoms Boys (2000) Girls (2000) All (4000)

N % N % N %
Rashes Ever 794 40.7%** 632 | 36.8 1426 38.9
Current Rashes 675 34.6* 501 32.7 1236 33.7
Rashes Locations 570 31.1* 451 28.2 1021 29.8
Age first occurred
<2 723 39.5 641 | 40.1 1364 39.8
2-4 559 28.7 435 | 27.2 994 29.0
>5 110 6.0 78 4.9 188 5.5
Cliserst e pEs 12 1028 | 563 | 830 | 520 | 1858 | 543
month
Wake at night
Never 1351 73.8 1265 | 79.2 2616 76.3
< I night per week 415 22.7 284 | 178 699 20.4
1 or more night per week 26.2 1.3 16 1.0 42 1.2
Eczema Ever 1136 60.0** 940 56.3 2076 58.0

* P <0.05; **: P <0.01; ***: P <0.001

There was a trend showing higher prevalence of current wheezing, current
asthma, incense affecting breathing, perfume affecting breathing among girls
compared with boys. Twenty one percent of boys and 27% of girls were exposed
to parental smoking (Table 5).

Mean age of onset of asthma for boys and girls was 1.6 years, and mean age
for recovery from asthma for boys and girls were 1.8 and 1.7 years, respectively.
Both boys and girls had the same mean age of onset for rhinitis which was 1.8
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years and the mean age of recovery for boys and girls were the same (1.8, 1.7
years) (Table 6).

The prevalence rates of asthma and asthma symptoms (wheeze ever, current
wheezing, number of wheezing attacks, number of sleep disturbances per week,
speech limitation, asthma, dry cough and exercise-induced asthma) were significantly
higher in children who breastfed less than 10 months compared to those who
breastfed more than 10 months (Table 7).

The prevalence rates of rhinitis symptoms (rhinitis ever, current rhinitis, itchy
watery eyes, and hay fever) were significantly higher in children who breastfed
less than 10 months, compared to those who breastfed more than 10 months (Table
7).

The prevalence rates of eczema symptoms (rash ever, current rash, and
eczema) were significantly higher in children who breastfed less than 10 months
compared to those who breastfed more than 10 months (Table 7).

Children who were exposed to parental smoking had significantly higher
prevalence rates of asthma and respiratory symptoms than unexposed children
(Table 8). Children whose parents had history of asthma had more prevalence, and
severity of symptoms of asthma compared to those parents who never had asthma.
In general, for all symptoms of asthma, the difference was highly significant
(P<0.001) (Table 9).

There was a very high significant difference in prevalence of rhinitis symptoms
in children who had asthma, compared to children who never had asthma. Children
without asthma had a significantly lower prevalence of rhinitis symptoms (Table
10).

There was significant difference in prevalence of eczema symptoms in
asthmatic children compared with children without asthma. Children without
asthma had significantly less prevalence of eczema symptoms (Table 10).

There was a very high significant difference in prevalence of asthma
symptoms in children who had rhinitis compared to children without rhinitis.
Children without rhinitis had significantly less prevalence of asthma symptoms.
Children with rhinitis had significantly higher prevalence of eczema and rashes
than children without rhinitis (Table 11).

Children with eczema had significantly higher prevalence rates of asthma and
respiratory symptoms than children without eczema. There was a higher significant
difference in prevalence of rhinitis between children with eczema and children
without eczema (P<0.001). Children, who never had eczema, have significantly
lower prevalence rates of rhinitis symptoms (Table 12).
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Table 5. Additional Questions

Questions Boys (2000) Girls (2000) All (4000)
N % N % N %

Wheezing now 21 4.7 28 6.0 49 5.3
Asthma now 14 3.1 16 34 30 3.3
Treatment for Asthma now 15 3.3 20 4.3 35 3.8
Smoker at home 95 21.1 128 27.2 223 24.2
Incense affect breathing 56 12.4 64 13.6 120 13.0
Perfume affect breathing 30 6.7 39 8.3 69 7.5
Father suffer from asthma 22 49 35 7.4 57 6.2
Father suffer from eczema 33 7.3 37 7.9 70 7.6
Mother suffer from asthma 22 4.9 32 6.8 54 5.9
Mother suffer from eczema 33 7.3 45 9.6 78 8.5
Child breast feed 379 84.2 399 84.9 778 84.6
Animal at house 83 18.4 89 18.9 172 18.7

Brothers or Sisters has asthma 47 104 49 104 96 104

Brothers or Sisters has rhinitis 87 19.3 76 16.2 163 17.7

Brothers or Sisters has eczema 82 18.2 102 21.7 184 20.0

Change house recently 65 14.4 70 14.9 135 14.7
Type of housing
Villa 330 73.3 342 72.8 672 73.0
Apartment 120 26.7 128 27.2 248 27.0
Diet Changed recently 46 10.2 52 111 98 10.7
Meals of fruit in week
Daily 246 54.7 262 55.7 508 55.2
Twice a week 126 28.0 134 28.5 260 28.3
Rarely 68 15.1 71 15.1 139 15.1
Table 6. Age of Onset and Recovery of Asthma, Wheezing, Rhinitis, and Eczema
(years)
Variable Boys (2000) Girls (2000) All (4000)
Means | S.D Means S.D Means SD
Age of Asthma Onset 1.56 1.2 1.58 14 1.8 1.3
Age of Wheezing Onset 1.54 1.3 17 1.3 1.6 1.3
Age of Asthma Recovery 2.13 1.8 1.8 1.7 2.0 1.7
Age of Rhinitis Onset 1.67 1.38 1.75 14 17 14
Age of Rhinitis Recovery 1.56 1.82 2.1 1.79 19 1.8
Age of Eczema Onset 1.2 12 1.26 1.22 12 1.2
Age of Eczema Recovery 1.2 14 1.15 1.32 12 14
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Table 7. Prevalence and Severity of Asthma, Rhinitis and Eczema in Children who
Breastfed Less than and More than 10 Months

Symptom Children Breastfeed <10 | Children Breastfeed > 10
Months (n=3249) % Months (n=751) %

Wheeze Ever 44,0 *** 12.8

Current Wheeze 48.2 *** 9.4

No. of Wheeze Attacks 40.6 *** 1.7

No. of Sleeping .

Disturbances per week 477 66

Speech Limitation 41,7 *** 15

Asthma Ever 29,5 *** 6.3

Dr Cough 39.2 *** 11.4

Exercise-induced Asthma 42.1 *** 1.7

Rhinitis Ever 455 *** 16.6

Current Rhinitis 43,9 *** 145

Itchy Watery Eyes 43.3 *** 6.5

Hay Fever 45,3 *** 4.4

Rash Ever 42.8 *** 7.3

Current Rash 37.1 *** 6.8

Eczema Ever 63.6 *** 17.1

*: P <0.05; **: P <0.01; ***: P <0.001

Table 8. The Effect of Parental Smoking on Prevalence and Severity of Asthma

Symptoms
Symptoms Exposed Children Not Exposed Children
(n=2066) (n=1599)

N % N %
Wheezing Ever 1015 50.9*** 426 26.7
Current Wheezing 1092 52.9%** 507 31.8
Wheezing Attacks:
None 774 43.3*** 441 28.0
1-3 771 43.1%** 455 29.1
4-12 40 2.2 45 2.9
>12 35 2.0%** 9 0.6
Sleep Disturbance:
None 576 33.8*** 262 24.0
1-3 896 52.6*** 471 31.2
4-12 45 2.6%** 35 2.3
Once a Week 17 1.0%** 25 1.7
Speech limitation 924 46.1*** 384 24.9
Diagnosed Asthma 533 31.4%** 311 20.7
Dry Cough 908 43.9%** 413 25.9
Exercises induced Asthma 963 46.6*** 414 26.0

*: P <0.05; **: P <0.01; ***: P <0.001
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Table 9. Effect of Parental History of Asthma on Symptoms of Asthma

. Father . Mother

Symptoms Fi?:;r;v;th without Mgfgirn\]/\gth without
Asthma Asthma
N % N % N % N %

Wheezing Ever 1162 | 50.5*** | 318 234 888 54.6*** 593 29.2
e 1246 | 54.2%%* | 353 | 260 | 967 | 595%* | 633 | 311
Wheezing
Wheezing
Attacks:
None 957 | 47.4*%** | 256 19.3 636 47 JFF* 579 28.8
1-3 932 | 40.5*** | 296 22.2 602 44 8*** 623 31.0
4-12 49 247 34 2.6 50 3.7+ 35 1.7
>12 28 1.2%%* 14 1.1 26 1.9%** 1 0.1
Sleep
Disturbance:
None 675 | 35.7*%** | 267 20.2 493 4.7%** 447 224
1-3 1103 | 58.4*** | 262 20.0 613 50.6 756 37.6
4-12 36 1.9%** 39 19.9 52 4, 3*** 28 14
Once a Week 22 1.2%** 20 15 24 2.0%** 2 0.9
Speech limitation | 1085 | 49.4*** | 226 16.8 887 58.6*** 425 20.9
DIERTOS3E 605 | 32.2%%* | 241 | 183 | 622 | 5L7T™* | 224 | 112
Asthma
Dry Cough 1019 | 44.3*** | 303 22.3 787 48.4%** 533 26.2
eI 1136 | 49.3%* | 242 | 178 | 861 | 529%* | 515 | 253
induced Asthma

* P <0.05; **: P <0.01; ***: P <0.001

Table 10. Comparing Rhinitis and Eczema Symptoms between Children with
Asthma and Children without Asthma

. . Children without
Symptoms Children with Asthma Asthma

N % N %
Rhinitis Ever 371 44 0*** 806 34.2
Current Rhinitis- 415 49 3*** 722 31.0
Itchy watery eye 389 46.4*** 698 30.0
Rhinitis Season:
Summer 200 23.8%** 394 17.1
Winter 506 60.2*** 1016 44.2
Spring 68 8.1*** 151 6.6
Autumn 7 0.8%** 23 1.0
Rhinitis Affect Daily Activity
None 390 46.4%** 860 374
Little 320 38.0*** 585 254
Moderate 53 6.3*** 96 4.2
A lot 18 2.1%** 44 1.9
Hay fever 509 60.5*** 1001 43.6
Rashes Ever 366 43.2%** 739 31.3
Current Rashes 331 39.0*** 682 28.9
Rashes Locations 342 40.3*** 675 29.3
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Eczema Age First Occurred

<2 years

2-4 years 389 45.9* 853 37.0

> 4 years 316 37.3* 593 25.7
Cleared rash past 12 mo Rash 53 6.3* 69 3.0
Wake at night 586 69.4*** 1183 51.3
Never
< 1 night per week 570 67.2*%* 1837 79.6
1 or more night per week 233 27.5%* 402 17.4
Eczema Ever 1 1.1** 2 0.2

603 T1.4%** 1347 57.1

Table 11. Comparing Asthma and Eczema Symptoms between Children with Rhinitis
and Children without Rhinitis

. . A Children Without

Symptoms Children With Rhinitis Rhinitis
N % N %

Wheezing Ever 818 52.9*** 658 31.1
Current Wheezing 902 58.3*** 698 33.0
Wheezing Attacks:
None 555 43.5*** 657 31.7
1-3 547 42.9*** 679 32.7
4-12 44 3.4%** 41 2.0
>12 36 2.8%** 8 0.4
Sleep Disturbance:
None 410 34.8*** 528 26
1-3 609 51.7*** 758 37.3
4-12 49 4.2%** 31 15
Once a Week 16 1.4%** 26 1.3
Speech limitation 741 50.4*** 568 27.4
Diagnosed Asthma 371 31.5%** 473 23.4
Dry Cough 751 48.6*** 568 26.9
Exercises induced Asthma 771 49.9%** 604 28.6
Rashes Ever 849 54.9%** 577 27.3
Current Rashes 691 44.7%** 545 25.8
Rashes Locations 508 37.4%** 511 24.7
Age first occurred
<2 575 42.3*** 789 38.2
2-4 524 33.9%** 466 22.6
>5 111 7.2%%* 77 3.7
Cleared rash past 12 month 1040 76.5*** 818 39.6
Wake at night
Never 891 65.6* 1723 834
< 1 night per week 397 29.2* 302 14.6
1 or more night per week 2 1.4* 6 0.8
Eczema Ever 1143 77.2%%* 933 44.8

* P<0.05; **: P<0.01; ***: P <0.001
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Table 12. Comparing Asthma and Rhinitis Symptoms between Children with
Eczema and Children without Eczema

Symptoms Children With Eczema ChitlelrEm e
Eczema

N % N %
Wheezing Ever 895 43.1* 484 32.5
Current Wheezing 959 46.2** 544 36.6
Wheezing Attacks:
None 853 43.1%** 262 20.6
1-3 929 46.9*** 297 23.3
4-12 44 2.2 41 2.8
>12 35 1.8 9 0.6
Sleep Disturbance:
None 677 34.7 251 20.0
1-3 1089 55.8 278 22.2
4-12 49 2.5 31 2.5
Once a Week 16 0.8 26 2.1
Speech limitation 872 42 Jx** 427 28.9
Diagnosed Asthma 603 30.9*** 241 19.2
Dry Cough 779 37.5*** 443 29.8
Exercises induced Asthma 846 40.8*** 432 29.1
Rhinitis Ever 1143 55.1*** 337 22.7
Current Rhinitis 883 43.5%** 543 36.6
Itchy watery eye 884 43.5%** 494 33.3
Season:
Summer 409 21.3*** 183 14.3
Winter 1192 62.0*** 340 26.6
Spring 186 9.7%** 80 6.3
Autumn 22 1.1%%* 11 0.9
Affect Daily Activity
None 991 51.6%** 283 22.2
Little 691 36.0*** 236 185
Moderate 92 4.8%** 68 53
A lot 35 1.8*** 28 2.2
Hay fever 1153 60.0*** 363 28.5

* P <0.05; **: P <0.01; ***: P <0.001

Boys had higher prevalence rates of asthma, eczema, rhinitis, asthma and
eczema, asthma and rhinitis, eczema and rhinitis and asthma, rhinitis and eczema
than girls (Table 13). The prevalence rates of asthma, rhinitis and eczema was
higher in children who breastfed less than 10 months compared with those who
breastfed more than 10 months (Table 14).
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Table 13. Prevalence of Asthma, Rhinitis, Eczema Symptoms in Boys (2,000), Girls
(2,000) and All (4,000)

Asthma | Asthma | Eczema Ast(;ma
Asthma | Eczema | Rhinitis & & & Rhinitis
Boys Only Only Only Eczema | Rhinitis | Rhinitis &
(1950) Only Only Only Eczema
24.9% 58.2% 44.3% 17.8% 12.0% 34.0% 11.2%
Asthma | Asthma | Eczema Ast‘lglma
Asthma | Eczema | Rhinitis & & & Rhinitis
Girls Only Only Only | Eczema | Rhinitis | Rhinitis &
(1718) Only Only Only Eczema
21.1% 54.7% 39.7% 14.9% 8.0% 27.9% 7.5%
Asthma | Asthma | Eczema AStnga
Al Asthma | Eczema | Rhinitis & & & Rhinitis
. Only Only Only | Eczema | Rhinitis | Rhinitis
Children onl onl onl &
(3668) y y Y | Eczema
23.1% 56.6% 42.1% 16.4% 10.1% 31.2% 9.5%

Table 14. Prevalence and Severity of Asthma, Rhinitis, and Eczema Symptoms in
Children who Breastfeed < 10 Months and > 10 Months

Asthma | Asthma | Eczema Astcgma
Breastfeed | Asthma | Eczema | Rhinitis & & & Rhinitis
<10 Only Only Only | Eczema | Rhinitis | Rhinitis &
Months Only Only Only
(n=3249) Eczema
B 6.3% 18.7% 2.4 7.9% 0.5% 20.6% 10.5%
Asthma | Asthma | Eczema Astgma
Breastfeed Asthma | Eczema | Rhinitis & & & Rhinitis
> 10 S Only Only Only | Eczema | Rhinitis | Rhinitis &
Months Only Ol Only Eczema
31 12.6 1.0% 0% 1.7% 3.4% 14.8%
Discussion

Previous studies have identified genetic, environmental, behavioral, and
socioeconomic factors associated with the development of allergic diseases in
childhood, likely to reflect complex interactions between genes and environmental
exposures (Lambercht and Hammad 2017).
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In the present study, current prevalence and severity of asthma, rhinitis and
eczema among pre-school children in Dubai, Sharjah, Al-Ain and Abu Dhabi
(UAE) were reported and analysed. The global prevalence of asthma among 6- to
7-year-old and 13- to 14-year-old children were estimated at 14.1% and 11.7%,
respectively in 2002 (Grize et al. 2006). We can speculate that asthma prevalence
among different age groups that are presently growing linearly will level at a
plateau level, as has happened in other countries (Qu et al. 2013, Yangzong et al.
2012, Dong et al. 2012, Hong et al. 2012), or will be in the region of steep increase
in a sigmoid curve as in Beijing (Pearce et al. 2007).

The present study, with a relatively large sample size, shows significantly
high prevalence of asthma, asthmatic symptoms, rhinitis and eczema. The strength
of the upward asthma prevalence trend over the past years is real in spite of the
methodological differences amongst various studies. The present study reports
more actual prevalence rates, whereas earlier reports may have underestimated
prevalence rates.

Studies in Chinese pre-school children found significantly higher asthma in
urban areas than in suburban areas, consistent with other studies (Zhao et al. 2010,
Bjerg et al. 2010, Choi et al. 2014). Also, other Chinese studies have found
significantly higher asthma prevalence rates in boys than girls, consistent with
many Chinese (Zhao et al. 2010, Choi et al. 2014, Postma 2007) and international
(Yangzong et al. 2012, Dong et al. 2012, Hong et al. 2012, Almqvist et al. 2008,
Zhang et al. 2013) studies. Young boys had a higher asthma prevalence than girls
at least until age 13-14 (Weschler 2009), or adolescence (Guarnieri and Balmes
2014, Mi et al. 2006). The time-trend of childhood asthma among 3- to 7-year-old
children is most likely well-characterised. The present study represents a
comprehensive description of asthma, allergy, and airway symptoms or diseases in
pre-school children in the UAE. It also provides a good reference for national or
international studies, and comparisons of childhood health issues which will be
useful for future similar studies in rapidly developing cities, countries, or regions.

Furthermore, given the parallel exponential uptrends of prevalence rates of
childhood asthma in different age groups and of various indicators of rapid
modernization in the UAE, we can ask whether the disease increase is associated
with changes in environmental exposures (indoor and outdoor) and family
lifestyles that have occurred with rapid modernization. Many studies have found
significant associations between air pollution and childhood asthma and other
respiratory diseases and/or symptoms (Asher et al. 1995). However, the annual
average concentrations of typical outdoor air pollutants in the Gulf region have
trended down. Thus, it is possible that environmental exposures whose sources are
indoors rather than outdoors may have stronger associations with childhood
asthma than outdoor air pollution (Li et al. 2011, Asher et al. 1995, Qian et al.
2011, Bornehag et al. 2004, Dong et al. 2008, Liu et al. 2014, Hu et al. 2014).

It has been previously reported that some environmental factors, including
pet-keeping, indoor tobacco smoking, using wood as cooking fuel, living within
200m of a highway or busy road, and home dampness-related indicators, have
positive and significant associations with childhood asthma and other diseases or
symptoms.
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Attention should be given to the health effects of changing environmental
exposures with indoor sources due to newly-fashioned lifestyles that have
developed as the economy in many countries has grown.

1. Prevalence and severity of symptoms of asthma, allergic rhinitis, and
eczema: first of all, as for the prevalence and severity of asthma symptoms
in all children, we found that the prevalence rates of symptoms of wheezing
ever, current wheezing, dry cough, speech limitation, and exercise-induced
asthma were high. There was significant difference in asthma, rhinitis and
eczema symptoms between boys and girls.

2. Effect of breast-feeding, passive smoking and parental history on prevalence
and severity of symptoms of asthma, allergic rhinitis, and eczema.

Breastfeeding

Although prolonged breastfeeding was shown to reduce the risk of allergic
and respiratory disease, still the fact that breastfeeding can prevent allergic disease
remains controversial, as there are no reports from developing countries that
support this issue. In this study, we tried to assess the relationship between
breastfeeding and the development of childhood asthma and allergic diseases. We
found that there was significant difference in the prevalence of asthma for children
who breastfeed more than 10 months compared to children who breastfeed less
than 10 months (P<0.001). Breastfeeding may be confounded by other factors
such as income.

Passive Smoking

Worldwide, smoking rates are increasing despite all of the campaigns to
eliminate smoking and hinder the detrimental effects of passive smoking. Children
who were exposed to passive smoking, either in utero or during their adulthood,
may have an increased prevalence of allergies and asthma. In the present study, it
has been found that children who are exposed to parental smoking have
significantly higher prevalence rates of asthma symptoms (P<0.001). Smoking
may be confounded by other factors such as income.

Boys had higher prevalence rates of asthma, eczema, rhinitis, asthma and
eczema, asthma and rhinitis, eczema and rhinitis and asthma, rhinitis and eczema
than girls (Table 13). The prevalence rates of asthma, rhinitis and eczema was
higher in children who breastfed less than 10 months compared with those who
breastfed more than 10 months (Table 14).

Parental History
Although hereditary factors have an important role in asthma and in other
allergic diseases, the mechanisms underlying the inheritance of these disorders are

still poorly understood. We investigated the effect of parental history on the
prevalence and severity of asthma and we found that children, whose parents had
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history of asthma, had more prevalence and severity of symptoms of asthma
compared to those children whose parents never had asthma. The difference was
very highly significant (P<0.001).

As breastfeeding has a protective effect in relation to early asthma, it should
be encouraged. As passive smoking has significant effect on prevalence and
severity of asthma, it should be discouraged. We need to provide effective
awareness programmes for parents about asthmatic patients, all allergic diseases,
and towards avoiding certain triggers of asthma.

Conclusion

The present study has provided an up-to-date description of the prevalence
and severity of asthma, rhinitis and eczema in pre-school children in the UAE. In
this study, data has illustrated that there is a significant difference of the prevalence
and severity of symptoms of asthma and allergic rhinitis between boys and girls.
However, girls showed lower prevalence of asthma, wheezing, rhinitis and eczema
compared to boys.

In addition, results have demonstrated that factors such as beast-feeding,
passive smoking and parental history have an important effect on the prevalence
and severity of symptoms of asthma, allergic rhinitis and eczema. The data are
based on self-reported data. The healthcare organization in UAE has to encourage
campaigns that are encouraging breast-feeding and discouraging smoking.
Additionally, there is a need for asthma education programmes towards avoiding
certain triggers of asthma and allergic diseases. The present study can be used as a
baseline study to implement asthma and allergy intervention programmes in
children.

Limitations

In the present study, we have used the ISAAC questionnaire which has been
designed for 6- to 7-year-old and 13- to 14-year-old children because we do not
have a specific questionnaire for pre-school children.
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