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Abstract
Asthma is the most common chronic disease of childhood leading to an ongoing burden on the emergency departments
all around the world. The present study was conducted with the aim to assess the awareness and misconceptions related
to the terminology, triggers and management among the caregivers of asthmatic children in Makkah, Saudi Arabia. An
observational cross-sectional study was conducted among the asthmatic children above 6 months of age at the Maternity
and Children’s Hospital in Makkah, Saudi Arabia during the period between March 2018 and July 2018. Data were collected
by a structured questionnaire that includes demographic data, knowledge and awareness of the terminology, severity,
triggers, follow-up and management of the disease with a focus on Metered-Dose Inhalers (MDIs), nebulizer therapy and
Inhaled Cortico-Steroids (ICS). A total 242 children were included in the study 64.5% were males, 35.5% were females. A
majority (71.5%) of caregivers believed that nebulizers are more effective than MDIs to treat their children. Among the
242 children, 47.1% use spacer devices regularly and only 40.5% of them have used ICS. The main reason for not using
steroid inhalers and spacer devices as stated by most caregivers (68% and 49.3% respectively). was “never recommended
by physicians”. 73.1% of the children had no Asthma follow up outside the ED. 73.7% of caregivers who reported having
a smoker in their homes did not know the harmful effects of smoking on their children. Many misconceptions about the
terminologies, triggers, the nature of the ED medications and outpatient treatment were found among the caregivers of
the children included in the study. Physicians poor adherence to current asthma treatment guidelines and the lack of well
structured follow up and educational programs may be contributing to the caregivers inconsistencies with outpatient
treatment and follow up.
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1. Introduction

Asthma is the most common chronic disease of
childhood1. It is considered as the third leading cause
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of hospitalization among children under 15 years of
age2 with a prevalence rate of about 300 million people
across the world3. In Saudi Arabia, the prevalence rate in
the general population varies between 15-25%4. Asthma
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manifests as recurrent attacks of shortness of breath
associated with wheezing, cough and chest tightness.
Factors that contribute to asthma exacerbations include
upper respiratory tract infections, allergens such as dust
mites, smoking, exercise, and others.
The management of asthma includes pharmacological
and non-pharmacological interventions aimed to
maintain symptom-free lifestyle and to reduce future
relapses. Despite the improvement of asthma therapy,
acute exacerbations of asthma continue to be a major
issue leading to overburden of the health care system5.
A study by Al-Jahdali, et al. in major hospitals of Saudi
Arabia found that only 5% of the patients were completely
controlled, 31% were partially controlled, and 64% were
uncontrolled from their asthma symptoms6. It is well
known that asthma education programs can improve the
quality of life of asthmatic patients. In case of children,
educational programs should target the caregivers of
the children. These programs are important part of the
management strategy and their effectiveness in improving
asthma have been cited by various studies7, 8.
Most of the previous studies conducted in Saudi
Arabia only assessed the caregivers’ awareness regarding
childhood asthma, but studies concerned with the
assessment of the knowledge about its management are
very limited. Hence, our study was conducted with the
aim to assess the awareness and misconceptions regarding
asthma and its management among the caregivers of
asthmatic children in Makkah, Saudi Arabia.

2. Materials and Methods
An observational cross-sectional study was conducted in
the Emergency Department (ED) of the Maternity and
Children's Hospital in Makkah, Saudi Arabia during the
period between March 2018 and July 2018. The study
included asthmatic children above the age of 6 months
presenting to the ED with acute asthma exacerbations.
Patients were defined as “asthmatics” if they presented
with more than 3 attacks of wheezing that responded to
bronchodilator therapy or patients previously diagnosed
with bronchial asthma by a specialist. Children less than
6 months and caregivers not willing to participate were
excluded from the study. A total of 242 patients and their
caregivers were selected for the study using convenience
sampling. The study was approved by the Institutional
Review Board of Umm Al-Qura University.
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Data were collected by a structured questionnaire
which was designed by the principal investigator and
validated by the statistical department of Umm Al-Qura
University. The questionnaire was divided into three
sections. The first section consists of demographic data
including age, gender, history of other allergies, family
history of asthma and family history of other allergies.
The second section assesses the knowledge and awareness
related to the terminology (02 questions), severity (06
questions), triggering factors (03 questions) and the
follow-up (01 question) of the disease. The third section
includes questions related to the management of the
disease with a focus on MDIs, nebulizer therapy and ICS
(08 questions).
Multiple training sessions with the research team
were held before starting the study and the questionnaire
was uploaded on iPad Pro devices. Paper version of the
questionnaire was available in case of technical difficulties
with iPads. After the initial assessment and confirmation
of the diagnosis of bronchial asthma by a physician,
parental consent was taken.
Data were recorded by the research team students daily
during their shifts (4pm to 12am) under the supervision
of the study principal investigator. All the asthma
patients visiting the hospital were first triaged on the
basis of their Pediatric Respiratory Assessment Measure
(PRAM) score. The patients with PRAM score 0-3 (mild
cases) come to the green zone in the ED, PRAM score
4-7 (moderate cases) to the yellow zone and PRAM score
8-12 (severe cases) to the red zone. The caregivers of the
patients fulfilling the inclusion criteria were interviewed
about their children's condition. The interviews took
place while the children were receiving bronchodilator
therapy in the treatment rooms. Each patient in the study
was given a serial study code and initials to ensure no
repetition for any patient coming back as a revisit to the
emergency room.

2.1 Statistical Analysis
During the study period, no technical difficulties were
encountered so all data were entered electronically via
the iPads and were transferred into an excel sheet in
the research server. IBM SPSS software, version 23 was
used for descriptive data analysis; the results were then
tabulated for calculation of response percentage.
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3. Results
The study included 242 individuals who fitted the
inclusion criteria. Among the population studied, males
were 156(64.5%) and females were 86(35.5%). Eightyseven(36%) of patients were 6 months to 2 years old,
96(39.7%) were 2 to 6 years old, 55(22.7%) were 6 to 12
years old and 4(1.7%) were 12 to 18 years old.

3.1 Caregivers’ Awareness and Knowledge
of Asthma Diagnosis, Terminologies,
Triggers and Follow up
Only 128(52.9%) of caregivers answered with yes when
asked if their children have asthma, while 94(38.8%)
answered with no and 20(8.3%) did not know or were not
sure whether their children have asthma or not. There was
a clear overlap in the terms used to describe the condition
among caregivers of asthmatic children. Approximately,
60.9% have a clear overlap between the terminologies
related to both asthma and chest allergy.
When asked about the triggering factors of their
children’s asthma, 101(41.70%) of the caregivers believed
that the weather change is the main triggering factor
followed by common cold and viral illness in 98 (40.50%).
Other triggers reported were: dust furniture/carpet
96 (39.70%), incense and strong odours 90 (37.20%),
perfumes 89 ( 36.80%), smoking 27 (11.20%), exercise
20 (8.30%), foods 14 (5.80%) and others 25 (10.30%).
9(3.70%) of the caregivers did not know or were not sure
about the triggering factors of asthma (Figure 1).

Figure 1. C
 aregivers’ reported Asthma triggers in their
Children
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76 Caregivers answered with (yes) when asked if
someone smokes in their homes, Among those caregivers,
only 20 (26.3%) believed/knew that smoking is a trigger
for asthma in their children, while 56(73.7%) of them did
not recognize that smoking is a trigger for asthma. Among
242 asthmatic children, 177(73.1%) of them only came to
the ED for treatment of their asthma exacerbations and
they were not following with any specialist/physician
outside the ED, 45(18.6%) are followed by a physician
(pediatrician or pulmonologist), 8(3.3%) of them saw
a physician in the past but not currently following and
12(4.9%) of caregivers were either not sure or could not
provide the answer to this question.

3.2 Caregivers’ Awareness and Knowledge
of Different Asthma Treatment
Modalities
128(52.9%) of the caregivers did not know that the
nebulized salbutamol they receive in ED is the same as the
salbutamol MDIs, 87(36%) of them knew both were the
same medication, 14(5.8%) were not sure and 13(5.4%)
did not answer the question. 173 (71.5%) of caregivers
thought that nebulized medications are more effective
than MDIs, 19(7.9%) thought MDIs are more effective,
31(12.8%) answered that both MDIs and nebulizers are
equally effective, 8(3.3%) did not know or were not sure
and 11(4.5%) did not answer the question.
When the caregivers were asked about the usage of
salbutamol/bronchodilators MDIs at some point in the
management of their children, 164(67.8%) answered with
yes and 78(32.2%) of them stated that they have not used
Salbutamol/bronchodilator MDIs before. When they were
asked about the usage of inhaled cortico-steroid MDIs,
98(40.5%) answered with yes and 144(59.5%) of them
stated that they have not used ICS before. The reasons for
not using Salbutamol and steroid MDIs were summarized
in (Table 1). The caregivers were asked about the current
treatment modality, 110(45.3%) of them were using
Salbutamol MDIs, 42(17.4%) were using steroid MDIs
and 37(15.3%) were not currently using any medication
for asthma treatment as an outpatient.
When caregivers were asked about the use of spacer
devices (Table 2), most of them 114(47.1%) indicated
they have used them. The main cause of not using the
spacers as stated by 34 (49.3) caregivers was the lack of
recommendation by doctors.
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4. Discussion

Table 1. Caregivers’ reasons for not using
bronchodilators and ICS MDIs
Reasons

Reasons for
not using
Salbutamol
MDIs

Reasons for
not using
ICS MDIs

Response

N (%)

Was not prescribed for the child

41(52.5)

Did not use due to busy work

1(1.3)

Did not think MDIs are effective
as nebulizers

4(5.1)

The child was getting better and
did not need it

3(3.8)

Fear of abuse

8(10.2)

Fear of side effects

1(1.3)

Do not know how to use

1(1.3)

Was not prescribed for the child

98(68)

Did not use due to busy work

1(0.7)

Did not think MDIs are effective
as nebulizers

2(1.4 )

The child was getting better and
did not need it

4(2.8)

Fear of abuse

7(4.7)

Fear of side effects

1(0.7)

Not available / not found

2(1.4)

Do not know how to use

1(0.7)

Stopped by doctor / stopped

1(0.7)

Table 2. Use of spacer devices and the reasons for
not using them
Device use

Response

N (%)

Spacer
device use

No

69(28.5)

Yes

114(47.1)

Sometimes

13(5.4)

I do not know its importance

22(31.8)

Not recommended by doctor

34(49.3)

My child doesn’t need it because
she/he became older

8(11.6)

I could not afford it

9(13)

Others

6(8.7)

Reason for
not using
spacer
devices
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The present study was aimed to assess the parental
awareness and misconceptions towards the diagnosis,
terminology, triggers and management options
specifically related to the use of inhaled steroids, MDIs
and spacer devices among children with Asthma.
Only 52.9% of the caregivers knew the correct diagnosis
of their children and the majority of them (60.9%) have
confusion regarding the terminologies between the terms
asthma and chest allergy. Gajanan, et al. study found that
only 20% of the parents were aware about the diagnosis
of bronchial asthma in their children9. A previous study
done in Saudi Arabia showed that 60.2% of mothers had
poor knowledge scores about the symptoms, mechanism,
aggravating factors and complications of bronchial
asthma10. Another study conducted in Lebanon found
that the majority of parents did not recognize asthma by
its name but referred to it as chest allergy or recurrent
dyspnea11. To eliminate this confusion, physicians should
emphasize and use the term asthma instead of using the
term “chest allergy” because when families understand
the chronic nature of asthma, they will take the condition
more seriously and they will be more consistent with
treatment and follow-up.
In our study, only 73.7% of caregivers who reported
having a smoker in their homes did not know the harmful
effects of smoking on their children whereas, it was
proved in previous literature that exposure to smoking
either secondary, tertiary or environmental can decrease
the ICS efficacy12 and significantly increased the risk of
asthma exacerbation. Furthermore, maternal smoking
has a high impact in increasing the likelihood of the
child to have asthma13, 14. A study conducted by Gonzalez
et al., showed that 51% of the study population who
were exposed to Environmental Tobacco Smoke (ETS)
showed a high prevalence of asthma symptoms15. Other
studies proved that smoking is a trigger of asthma and
contributes to asthma exacerbations, recurrent ED visits
and hospitalizations16, 17.
Our study found that 41.7% of caregivers believed
that weather change is one of the main triggering factor
for their children’s asthma, which is higher than other
studies like Gajanan, et al. study where 31.3% of parents
believed that asthma is triggered by weather changes9.
37.2% of caregivers considerd the incense and strong
odors as triggers for the exacerbations of asthma in their
children. In our culture, incense is traditionally used in
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ceremonies but many housekeepers use it regularly at
home for different rituals. Incense is one of the triggering
factors of asthma exacerbations . A study done in Oman
showed that 33.1% and 40.7% of asthmatic children
in Muscat and Sharqiyah, respectively had worsening
wheezing symptoms due to the frequent use of bakhour
(traditional incense) at home, which made bakhour the
fourth most common trigger of asthma symptoms after
dust, weather and viral upper respiratory tract infection
in both regions18. The results of our study suggest that
educational programs directed towards the caregivers of
asthmatic children should explain the effects of smoking
and other triggers on disease control and the patients’
quality of life. It is very important to explain in our
educational programs that asthmatic children who are
properly treated and followed up will have less airway
hyper reactivity and will be less venerable to some of
those triggers with time.
The management of asthma includes pharmacological
and non-pharmacological options. Pharmacological
modalities consist of reliever medications and controller
medications. Reliever medications are used to relieve
breakthrough symptoms in worsening and exacerbated
asthma while, controller medications are used as
maintenance therapy. Among all of the medications
used, the ICS are considered the mainstay of asthma
treatment19. A study conducted in Saudi Arabia showed
that 60.3% of caregivers were concerned about the side
effects of ICS and 32% were afraid that their children may
depend completely on asthma medications23. Another
study showed that 48% of caregivers believed MDIs were
addictive,56% worried about MDIs’ side effects, and 76%
worried about using ICS24. Our study showed that the
majority of parents were not prescribed ICS by physicians
and not because of worry about the side effects as shown
in other studies. This emphasize that physicians role in
the ED in treating asthma should include prescribing and
educating parents about the importance of ICS in the long
term treatment and control of Asthma.
When it comes to the mode of delivery of asthma
medications, many studies have shown that MDIs are
effective as nebulizer therapy20,21. Our study shows that
a significant number of caregivers (52.9%) are unaware
of the fact that the nebulized bronchodilators used
in the ED are the same medications as the prescribed
bronchodilators MDIs. Many thought that nebulizers are
superior to MDIs in treating their children’s symptoms,
whereas, it was proved in the previous literature that the
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use of MDI-spacer and nebulizers in ED have the same
response among asthmatic children22. This is a major
concern that affects compliance with MDIs at home if
families do not know or believe in the effect of MDIs.
MDIs with a spacer device need minimal preparation
and less time to administer and less risk of side-effects, also
are cheaper and more portable compared to nebulizers22.
Cheng et al., found that among children who arrived at
an emergency department because of a mild or moderate
asthma attack, the main reason for not using spacers was
the parent’s preference25, whereas in our study, the main
reason was that spacers were “not recommended by
doctors”. These results show that there is a major defect
in following the global and Saudi guidelines by many
physicians leading to improper treatment and control of
asthma in our population, which is another factor leading
to recurrent visits to the EDs. It is the responsibility of the
treating physician to provide proper education regarding
the outpatient therapy in bronchial asthma to the
caregivers of the asthmatic children. 73.1% of the children
in this study had no follow up outside of the ED. This is
an alarming figure in this population who require proper
outpatient follow up. This emphasizes the need of a well
structured connection between the Asthma clinics and
the ED to facilitate and expedite the referral process of
those high risk patients to the proper follow up programs
in the community. Investing in this “referral system” is
likely to pay off in the long term with less ED visits of
those patients.
This study gave a snapshot of the awareness and
knowledge of the caregivers about asthma in their children
in Makkah region; however, certain limitations do exist in
this study. First, this is a hospital-based study; hence the
findings cannot be generalized to the community level.
Second, the sample was a convenient sample limited by the
availability of the research team. further studies including
the whole region of Makkah and 24-hour coverage should
be conducted which will give a better representation of
the asthmatic population.

5. Conclusion
In this study, a significant percentage of caregivers do not
fully understand the concept of Asthma and its chronicity,
which in turn, affects their adherence to the management
options and follow up. Many of the caregivers also have
false beliefs about the triggers, treatment modalities
and duration of treatment. Better educational plans and
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adherence to asthma treatment guidelines need to be
adopted by pediatricians and Emergency physicians to
help overcome those obstacles especially in prescribing
ICS and recommending MDIs to families after the ED
management.
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