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Background: Bronchial asthma is a chronic respiratory disease
characterized by the inflammation of the airways of the lungs.
Worldwide, people are affected by it without distinction for ethnicity,
age or gender. Its exacerbation and complications can be prevented by
maintaining good control over the condition.

Objective: The objective of this study was to identify the prevalence
rate of bronchial asthma among children in the city of Al-Madina,
Saudi Arabia. This will also facilitate the study of possible
environmental and dietary determinants of bronchial asthma among
asthmatic children (1-14 years old) and in evaluating the severity of
asthma and its effects on the quality of life.

Methods: A cross-sectional study was performed from March to May
2018 with a representative sample of Saudi male and female children at
the Maternity and Children’s Hospital, Al-Madina, Saudi Arabia (N=
339). The age of the children was <14 years old. A self-administered
questionnaire was distributed and was filled in by parents who satisfied
the selection criteria of the study.

Results: In the study, 56.8% of the sample were male children. 48.2%
of the parents reported that their children have asthma. The body mass
index (BMI) of the children between the ages (> 2 years to < 14 years)
showed that 83.2% of them were underweight. 35.9% of the total
sample took medication for asthma. Passive smoking was the most
common environmental risk factor, encountered by 25.78% of the total
sample. Egg consumption was the most common dietary risk factor,
connected with 11.98% of the total sample. As regards the severity of
bronchial asthma, 71.9% of children had not been absent from their
schools in this year, and the majority of asthmatic participants did not
need to visit the hospital.

Conclusion: This study identifies that the prevalence of bronchial
asthma among children in Al-Madina was 48.2% of the total sample.
Passive smoking was the most widespread environmental risk factor
that could trigger asthma symptoms. Moreover, egg consumption was
the most common dietary risk factors associated with asthmatic
children.
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Introduction:-

Asthma is a significant health problem worldwide; 300 million individuals are affected, and it results in 250,000
annual deaths (1). Bronchial asthma is a chronic airway disorder with recurrent attacks of wheezing, coughing, chest
tightness and breathlessness, especially at night or in the early morning. It is marked by cellular inflammation and
mucosal oedema, leading to airway narrowing that may be improved with or without treatment. It can be a life-
threatening condition that needs to immediate medical intervention.

In the Kingdom of Saudi Arabia, asthma is considered one of the most prevalent chronic illnesses, affecting about 2
million people (2). Despite the availability of many adequate health services and the presence of worldwide
guidelines, several studies have shown that the prevalence of asthma is increasing, particularly among children and
adolescents. A cross-sectional study among school children in multiple regions of the Kingdom revealed the
growing prevalence rate of asthma from 8% to 23% between 1986 and 1995. Also, the same study found many
environmental influences associated with asthma, such as tobacco smoke and indoor pets (3). In another
epidemiological study, the International Study of Asthma and Allergies in Children (ISAAC), a questionnaire was
used to assess the prevalence of asthma and its principal symptoms in 16- to 18-year-old adolescents in Riyadh. This
study showed that the prevalence of lifetime wheeze was 25.3%, wheeze during the past 12 months was 18.5%,
physician-diagnosed asthma reported by 19.6%, exercise-induced wheezing by 20.2% and night coughing 25.7 %

(4).

Asthma can be a significant burden on patients, families, and society, by increasing absenses from school, thus
impairing children's education, reducing quality of life as well as recurrent emergency department visits and
hospitalization (4,5). A previous study has focused on determining the impact of bronchial asthma on quality of life
among the affected children and adolescents in Taif city; the result revealed that children and adolescents with poor
control experience a greater effect on their life than children and adolescents with good control (6).

The determinants of asthma can be divided into two broad categories: environmental and host. Host determinants
include a family history of allergies, atopy and genetic factors (7). Multiple environmental factors are also likely to
play an important role in the triggering of asthma from childhood with a combination of host factors, including air
pollution, indoor and outdoor allergens and exposure to tobacco smokers (8, 9). Moreover, in Najran in
Southwestern Saudi Arabia, a study was conducted to assess possible environmental and dietary determinants of
asthma among school-aged children. The study showed a positive association of asthma and several environmental
factors such as the presence of dogs in the house, exposure to dense truck traffic on the street, utilizing wood as a
cooking fuel, eating eggs and vegetables. Seafood, fruit, and dairy products, in contrast, appear as protective factors
9).

To our knowledge, no study has yet described the prevalence of asthma among children in Al-Madinah.

The aim of this study is to estimate the prevalence of bronchial asthma among children, to determine environmental
and dietary risk factors associated with bronchial asthma among children and to evaluate the severity of bronchial
asthma and its effect on the quality of life.

Materials and Methods:-

Parents of all study subjects gave informed written consent for inclusion before participation in the study.

2.1. Study Design and Target Population

The study is a cross-sectional study on a representative sample of Saudi male and female children at The Maternity
and Children’s Hospital, Al-Madina, Saudi Arabia. The inclusion criteria were: children 14 years old or younger,
Saudi males and females. Exclusion criteria were: more than 14 years old, non-Saudi males and females.

2.2. Study period: From March to May 2018.

2.3. Sample Size Determination and Sampling: At 95% confidence interval: population 1,000000, sample size 384
children.

2.4. Questionnaire Interview: A predesigned questionnaire will be filled by participant children’s parents. The
questionnaire is in Arabic and is a validated version. It contains only two questions about bronchial asthma, to
identify respiratory symptoms in the last 12 months (such as wheezy chest, difficulty in breathing, nocturnal cough
or coughing after exercise) and to identify physician-diagnosed bronchial asthma. It also requests the following
information: personal data such as age, sex, and weight; environmental factors such as exposure to outdoor/indoor
air pollution, family history of smoking, having cats or dogs, vigorous exercise and use of analgesics such as aspirin
or paracetamol; dietary factors such as seafood, vegetable, fruit, dairy product, eggs and fast food consumption.
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Also, the severity and control of bronchial Asthma through medications and impact on activities of daily living. The
last part of the questionnaire asks about the level of treatment, drugs or spacer-use; control through medication;
severity of bronchial asthma by number of days absent from school, any visits to hospital, emergency room or clinic.
The validity of the questionnaire was tested through the opinions of three experts, assessing for language clarity,
content, relevancy, ability to understand questions and the time needed to answer. A reliability test will be
conducted for the internal consistency of the items by using reliability coefficients (Cronbach’s alpha= 0.8) suitable
for the questionnaire.

2.5. Statistical Analysis: Statistical Package for Social Sciences (SPSS) v.23 was used in this study. Descriptive
statistics were used to describe the basic features of the data in the study, through frequencies and percentages and a
graphical chart. Inferential statistics were used to test the relationship between variables, through a Chi-Square test
for independence. This test is applied where we have two categorical variables from a single population. It is used to
determine whether there is a significant association between the two variables.

2.6. Ethical considerations: Official permission was obtained from the scientific ethical committee of the college.
Informed consent was obtained from all the participants after describing the aim of the study. Privacy and
confidentiality of all data were ensured.

Results:-
3.1. Demographics of the sample
Table 1:- Demographic data of the sample study (N=384)

Demographic Variables Count Percent (%)
Gender Male 218 56.8
Female 166 43.2
Age Less than 2 years 45 11.7
From 2 to less than 10 years 261 68
10 years to < 14 years 78 20.3
BMI Underweight 282 83.2
For > 2 years Normal weight 41 12.1
(N=339) Overweight 5 1.5
Obese 11 3.2
Did you (parent) smoke during | Yes 18 4.7
pregnancy? No 366 95.3

Table (1) shows that the largest percent of the total sample was male (56.8%), while females made up 43.2% of the
total sample. Regarding age, participants from 2 to less than 10 years made up 68% of the total sample, followed by
20.3% for those 10 years to < 14 years, while 11.7% of the total sample were under 2 years old. Regarding BMI, the
highest percent of participants were underweight (83.2% of the total sample), followed by those with normal weight
with 12.1% of the total sample, while 3.2% of the total sample were obese and 1.5% were overweight. In terms of
smoking, a large majority of the total sample of parents (95.3%) didn't smoke during pregnancy, while 4.7% did.

Table (2):- Type of feeding, the presence of asthma, the use of medication among the participants

Yes No Sometimes
(NO, %) (NO, %) (NO, %)
Did you breastfeed your baby during the first
three months? (255, 66.4%) (129, 33.6%)
Did a doctor ever tell you that your child has | (185, 48.2%) (199, 51.8%)
asthma?
Does your child take any medication for
asthma? (83, 21.6%) (246, 64.1%) (55, 14.3%)
Do you use a spacer (tube that attaches to
inhaler) with your child’s inhaler? (90, 23.4%) (254, 66.1%) (40, 10.4%)
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From table (2), we found that the highest percent of the total sample had breastfed their child in the first three
months (66.4%), while children who had formula feeding were 33.6% of the total sample.48.2% of the total sample
reported that their child had asthma. 21.6% of the total sample took medication for asthma, with 14.3% sometimes
taking medication, while 64.1% of the total sample didn't take any medication for asthma. 23.4% of the total sample
use a spacer (tube that attaches to inhaler) with their child inhaler and 10.4% sometimes do, while 66.1% of the total

sample didn't.

Table (3):- The environmental factors that trigger the child’s symptoms

What are the environmental factors that trigger your child’s symptoms? N %
(Check all that apply)

Smoking of people around the child at home 99 25.78
Heavy exercise 51 13.28
Others 50 13.02
Exposure to car exhaust fumes 49 12.76
Dust 49 12.76
Cold weather 34 8.85
Using wood for warming at home 32 8.33
Exposure to cat at home 27 7.03
Perfumes 20 5.21
Incense 18 4.69
Using wood for cooking at home 14 3.65
Exposure to dogs at home 10 2.6
Using medication, e.g. aspirin or paracetamol 9 2.34
Nothing 135 35.16

Table (3) shows the environmental factors that trigger the child’s symptoms. The first rank was for smoking around

the child at home (25.78%), followed by heavy exercise at (13.28%).

Table (4):- Kinds of foods that can trigger the child’s symptoms

What kind of foods that can trigger your child’s symptoms? N %
(Check all that apply)

Egg 46 11.98
Milk 41 10.68
Fast Food 19 4.5
Seafood 15 3.91
Fruits 14 3.65
Vegetables 7 1.82
None of the above 291 75.78

Table (4) shows that 11.98% of the total sample thought that consuming egg can trigger their child’s symptoms,
10.68% thought that milk can trigger their child’s symptoms, 4.5% chose fast food and 3.91% chose seafood, while

3.65% chose fruits and 1.82% chose vegetables. 75.78% of the total sample chose none of the above

Table (5):- Medication for asthma and the name of inhaler or medicines taken by the children

If your child takes any medication for asthma, regularly or | N %

sometimes, what is the name of the inhaler or medicine(s)?

Ventoline Evohalar 85 61.59

Flixotide Evoholar 41 29.71

Histop 5 3.62

Dramylin 4 2.91

Mortilium 3 2.17
138

Total (36% from 384) 100%
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Table (5) shows the name of the inhaler or medicines that children take. 61.59% of the total sample who indicated
that they took some medicine (138 of 384) take Ventoline Evohalar, 29.71% take Flixotide Evoholar, 3.62% take
Histop, 2.91% take Dramylin and 2.17% take Mortilium.

Table (6):- When does your child use the inhaler?

If yes, when do your child take it? N %

When they have shortness of breath or coughing 95 68.84%

Every day, even when he /she feeling well 39 28.26%

Before sports 4 2.90%
138

Total (36% from 384) 100%

68.84% of the children who take medicines take it when they experience shortness of breath or coughing, 28.26%
take it every day, even when feeling well, and 2.90% take it before sports, as shown in Table (6).

Table (7):- The need to stay in hospital, go to the emergency room or to the clinic

In the last year, has your child needed to: N %
Stay overnight in the hospital for one day or more 63 16.4
Gone to the emergency room 96 25
Gone to the clinic 31 8.1
None of the above 194 50.5
Total 384 100%

When participants were asked about needing to stay overnight in the hospital for one day or more for their child,
16.4% of the total sample answered that they had needed to in the past year, 25% of the total sample had needed to
go to the emergency room, while 8.1% had needed to go to the clinic. However, 50.5% of the total sample had not
needed any of the above.

Table (8):-Days of school missed because of asthma this year

How many days of school has your child missed the school year | N %
because of asthma?

Less than 5 days 48 12.5
One week 2 0.5
Two weeks 37 9.6
One month 15 3.9
More than month 6 1.6
None 276 71.9
Total 384 100%

When participants were asked about how many days of school their child had missed this school year because of
asthma, 12.5% of the total sample answered less than 5 days, followed by 9.6% who had missed two weeks,
followed by 3.9% who had missed one month, followed by 1.6% who had missed more than one month; 0.5% had
missed one week. 71.9% of the total sample answered none, as shown in Table (8).

Table (9):- Association between breastfeeding baby during the first three months and symptoms of bronchial asthma
among children (N- 384):

In the past 12 months, what symptoms did you | Breastfeeding Formula feeding P
notice in your child? (255, 66.4%) (129, 33.6%)
N % N %
Shortness of breath (N=144, 38%) 97 25 47 12
Wheezing (N=125, 33% ) 76 20 49 13
Coughing at night (N=181, 47%) 123 32 58 15 0.022*
Coughing after exercise (N=60, 16%) 42 11 18 5
None of the above (N=120, 31%) 81 21 39 10
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From Table (9), we found that the highest percent of the total sample (47%) recorded coughing at night (by 32% of
those who had used breastfeeding and 15% for formula feeding), followed by 38% recording shortness of breath
(25% of those breastfeeding and 12% for formula feeding), followed by 33% noticing wheezing (20% of those
breastfeeding and 13% for formula feeding), followed by 16% noticing coughing after exercise (11% of those
breastfeeding and 5% for formula feeding), while 31% of the total sample choose None of the above (21% of those
breastfeeding and 10% for formula feeding).

Results of a Chi-Square test from Table (9) showed that there is a statistically significant association between
breastfeeding a baby during the first three months and symptoms of bronchial asthma among children, since Chi-
Square (26.567) had P-value (0.022 < 0.05). Figure 1 shows these results.

In the past 12 months, what symptoms did you notice
on your child?

SHORTNESS OF BREATH WHEEZING COUGHING AT NIGHT COUGHING AFTER NONE OF THE ABOVE
EXERCISE

® Breastfeeding ® Formula feeding

Fig (1):- Difference between breast and formula feeding as regards symptoms noticed in the child over the past 12
months.

Discussion:-

To the best of our knowledge, this is the first study conducted among children in Al-Madina, Saudi Arabia that
explores the epidemiology and environmental determinants of bronchial asthma. These results confirm previous
studies in Sweden (10) and France (11) which reported that bronchial asthma is more prevalent in boys than girls.
Before puberty boys are more likely to have bronchial asthma, but after puberty the reverse occurs (12). This could
be due to environmental factors or hormonal factors such as sex hormones, which play an important role in
mechanisms of regulating airway inflammation (10). Also, there is a higher level of total immunoglobulin E (IgE) in
boys than girls, which is considered a risk factor for any sensitization (10).

The current study found a negative relation between obesity and asthma symptoms in children older than 2 years.
This was in contrast to the findings in a study previously conducted in the United Kingdom, which revealed a strong
association between asthma and body mass index (13). Also, there is a positive significant association between
maternal smoking in pregnancy and risk of bronchial asthma, which is confirmed by several studies in Southern
California (14) and Finland (15).

Fetus exposure to the carcinogens in tobacco during pregnancy can lead to the forming of active compounds, with
consequent effects on the maturation of the pulmonary immune system and decreased lung function (14).
Environmental tobacco smoke or passive smoking was considered as one of the strongest and most widespread
environmental risk factors by several studies in Germany (16) and Sweden (17); our results confirm those studies, as
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they report recurrent nocturnal coughing/wheezing, which is positively associated with passive smoking, in 28% of
the total sample. Reducing this important risk factor in the community will lead to a great positive effect on
asthmatic children (17).

Human milk during first three months of life remains a matter of controversy on the development of asthma, with
some evidence for protective effects against asthma symptoms (18). In contrast to the previous studies conducted in
Sweden (19) and in Germany (20), which found that breastfeeding for at least three months protects against
wheezing in early life (18), the current study revealed that exclusive breastfeeding during the first three months
increased the risk of bronchial asthma. Differently again, in a previous study in the United States, they reported that
recurrent wheezing increased after the age of three years only if the mother had asthma (21).

In the present study, breastfeeding was found to be a significant predictor positively affecting the prevalence of
asthma in children. Findings on the effects of breastfeeding on the development of asthma have been controversial.
A previous study in New Zealand showed that breastfeeding increases risk in the development of asthma at nine
years of age (22). Another research study which was carried out in Italy found that exclusive breastfeeding during
the first three months or more of life is correlated with lower risk of childhood asthmatic symptoms (23). Two
previous studies did not find any association between breastfeeding and asthma (24, 25). These variations between
different studies may reflect differences in cultures, environments and perinatal diet among different demographic
areas. However, the exact mechanism of the effect of breastfeeding on asthma is still unknown. Therefore, further
investigation should be carried out to explain such a mechanism.

The current study revealed that less than half of the diagnosed children with bronchial asthma were taking
medication or using spacers, which indicate poor compliance, for personal, socioeconomic or physical reasons. Also,
in some asthmatic children, there was difficulty in using inhalers, perhaps related to low levels of education and lack
of awareness among parents about the seriousness of the disease and its complications (26). Asthma symptoms
increase in children during vigorous exercise because it induces bronchospasm (16). This is confirmed by the results
of this study, which revealed a positive relationship between nocturnal dry cough/wheezing and doing vigorous
exercise, reported by 15% of the total sample. This was in line with the finding of previous studies in Southwestern
Saudi Arabia (9), Germany (16) and Sweden (17). At the same time, however, it contrasts with the results reported
in Finland (27).

Exposure to air pollution caused by truck traffic or industry will trigger oxidative stress, inflammation of the airway,
and consequently exacerbate asthma in children (16). In the current study, there is a positive significant relationship
between nocturnal dry cough/dyspnea and car exhaust fumes, reported by 9% of the total sample, these results were
found in previous studies in Southwestern Saudi Arabia (9) and Germany (16). The current study found several
different irritants, including dust, perfume, and incense, which exacerbated nocturnal dry cough, dyspnea and
wheezing in children. This is confirmed by multiple studies in Southwestern Saudi Arabia (9) and Germany (16).

In this current research, there was a positive significant association between egg consumption and nocturnal dry
cough, reported by 12.43% of asthmatic children; this is in accord with what was reported in the previous study in
Southwestern Saudi Arabia (9). Moreover, a positive association was observed between seafood and nocturnal dry
cough, by 6.48% of total asthmatic children, which in contrast to the finding of the previous study in Southwestern
Saudi Arabia (9). Our results revealed that there is a positive association between fast food consumption and
prevalence of nocturnal dry cough/ dyspnea, noted among 10.27% of the total asthmatic children, which is in line
with the findings of the previous studies conducted in Italy (28) and in Saudi Arabia (29). Fatty acids ingestion will
lead to changes in immune reactions (30). Our results revealed the presence of a positive relationship between dairy
intake and risk of diagnosed and severe asthma among 12.97% of the total asthmatic children; this result goes
against the findings of the previous study in Southwestern Saudi Arabia (9). The current study found a positive
relation between fruit such as banana and guava intake and nocturnal dry cough/ wheezing, reported by 10.27% of
total asthma sufferers, which is in contrast to the finding of previous studies in Southwestern Saudi Arabia (9) and
Jeddah, Saudi Arabia (29). Also, in a small group of asthmatic children in our study, we found a positive
relationship between vegetable consumption and wheezing, which accords with the results reported in Southwestern
Saudi Arabia (9) but goes against findings in the previous study in Italy (28).

This study showed that most of the patients inhaled short-acting beta agonist (Ventolin) as quick relief from acute
asthma attacks, which was very close to the 58.8% reported by Hamam (31). We found that inhaled corticosteroid
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(Flixotide) was used as a prophylactic treatment against asthma symptoms in 29.71% of children. Inhaled
corticosteroid is considered to be one of the most effective medications used to suppress inflammation, if used
properly (32). Antihistamine drugs (histop) had been prescribed to 3.62% of children. This is in agreement with
Grant (33), who found that an antihistamine treats allergic rhinitis as well as asthma. In that study, randomized
patients reported a significant improvement in wheezing, shortness of breath, cough, and nocturnal asthma when
compared with controls groups. In our study, 2.91% of patients take Dramylin, which is a first-generation H1
antagonist that inhibits histamine-induced allergic symptoms. Studies about Dramylin are limited in the literature but
our study suggests it may be used to manage allergic conditions associated with asthma. About 2.17% of children
managed their symptoms with Mortilium (domperidone), probably because of the relationship between
gastroesophageal reflux disease and bronchial asthma, as reported in Sharma (34).

A cross-sectional study conducted by Al-Dawood (35) found that 65.2% of children in Al-Khobar city have visited a
hospital emergency department and 12% needed hospital admission. On the other hand, the rate of hospital
admission more than once, as measured by Lasmar, was 65.3% (36). Hamam also found that 51.4% of children had
visited a family doctor once per season in the last 6 months (31). In contrast, our data indicates that the majority of
asthmatic participants didn’t need to visit the hospital. This may be due to differences in asthma severity and type of
treatment needed to maintain good control.

Several types of research reported that bronchial asthma markedly affects the quality of life of affected children (37,
38). In recent research from Riyadh, KSA among asthmatic patient (11-19 years old), the school attendance scores
were significantly worse in some moderate and severe patients, comparative to children with intermittent asthma
(39). Bronchial asthma also has been considered as one of the most common causes of school absence, impairing
children's education and reducing the quality of life (4). This result showed that 71.9% of children had not been
absent from their schools this year. This finding could be due to the proper assessment, treatment, and management
of asthmatic patients. Another reason may be the infrequent hospitalization or emergency room visits by asthmatic
participants, as shown in Table 7.

Conclusion:-

Our study identifies the prevalence of bronchial asthma among children in Al-Madina, which is that 48.2% of the
total sample has asthma. Also, the study demonstrated that passive smoking was the most widespread environmental
risk factor that trigger asthma symptoms, reported by 25.78%. Moreover, egg consumption was the most common
dietary risk factors associated with asthmatic children, noted by 11.98%. To evaluate the severity of bronchial
asthma, our result showed that 71.9% of children had not been absent from their schools in this year, and the
majority of asthmatic participants did not need to visit the hospital.
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