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Background: Bronchial asthma is a chronic inflammatory airway disease that is character-
ized by reversible airway obstruction due to bronchial hyperresponsiveness. It is one of the 
most common chronic diseases. In Saudi Arabia, asthma affects 2 million people with asthma 
frequency in children markedly higher than adults with regional variations ranging from 9% 
to 33.7%.
Objective: The aim of this study is to measure asthma awareness and knowledge of study 
participants during the ongoing annual Saudi asthma awareness campaigns and compare 
them with previous survey data conducted in 2014.
Methods: A cross-sectional study was carried out in the form of a survey distributed across 
three major cities in Saudi Arabia, Jeddah, Riyadh and Dammam, during the National 
Asthma Awareness Campaign in major regional shopping centers in April 2019. Asthma 
knowledge scores across different demographic groups were generated from surveyed data. 
Descriptive and correlative statistical analyses were performed to identify factors associated 
with changes in asthma knowledge. Scores were compared to previous survey results.
Results: The mean score for asthma knowledge was 15.6 out of 25. Asthma knowledge 
significantly correlated with age (P=0.002), asthma status of the participants (P=0.001), 
having children with asthma (P=0.005) or knowing friends or family with asthma 
(P=0.029) but not with other socioeconomic factors such as gender, marital status, occupa-
tion, level of education and number of children in the family (P > 0.05). There was 
a significant difference in the asthma scores from 2014 (M= 63%, SD=26) to 2019 (M= 
70%, SD= 26) conditions; t (24) = −2.106, p=0.046.
Conclusion: Further educational campaigns are necessary to enhance and measure general 
public awareness of asthma, its differential diagnosis against other respiratory infections, 
environmental triggers, risk factors as well as treatment options.
Keywords: asthma, awareness, pediatrics, Saudi Arabia

Introduction
Bronchial asthma is a chronic inflammatory airway disease that is characterized by 
reversible airway obstruction due to bronchial hyperresponsiveness.1 It is one of the 
most common chronic diseases2 and by 2025 it is anticipated that it will affect 
400 million people worldwide.3 Childhood asthma not only decreases the quality of 
life of the affected children, but also increases school absenteeism4 and causes 
a financial burden on their respective families.5 Challenges in decreasing the 
disease burden of asthma include, but are not limited to, poverty, pollution, tobacco 
usage, low level of education, cultural attitudes towards medications and emergency 
care dependence.6,7 Notably, increased disease severity, poor asthma management 
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and poverty have been directly correlated to increased 
hospital admission in the pediatric age group.3 In light of 
this, the Global Initiative for Asthma (GINA) was estab-
lished in 1989 in order to raise public awareness regarding 
asthma.6 Specifically, healthcare appointments with regu-
lar follow-up, consistent asthma education and written 
action plans are proposed for better disease control in 
asthmatics especially for those with a more severe disease 
course.8

In Saudi Arabia, asthma affects 2 million people, 
approximately 6% of the population.9 Furthermore, asthma 
frequency in children is markedly higher than adults with 
regional variations ranging from 9% to 33.7%.10 In 
response to the high prevalence of asthma in the region, 
an asthma awareness campaign was conducted in Saudi 
Arabia in 2014, during which a Structured Asthma 
Knowledge Questionnaire was formulated to assess 1039 
random participants.11 This initial study concluded that 
asthma knowledge needs to be improved in the general 
population.11 In order to follow-up on these findings, this 
study aims to use a modified Structured Asthma 
Knowledge Questionnaire to evaluate the effectiveness of 
the annual Saudi asthma awareness campaigns during 
2014–2019, with an additional focus on childhood asthma.

Patients and Methods
Study Design
A cross-sectional study was carried out in a survey format, 
in the major regional shopping centers of the major cities 
in Saudi Arabia, Jeddah, Riyadh and Dammam, during the 
National Asthma Awareness Campaign in April 2019. The 
study was approved by the Dr. Soliman Fakeeh Hospital 
Institutional Review Board (DSFH IRB) and the guide-
lines outlined in the Declaration of Helsinki were fol-
lowed. The study population included any individual that 
was present at the sites in which the National Asthma 
Awareness Campaigns took place. All study participants 
gave full written consent to be part of the study and were 
assured anonymity. Those younger than 18 years of age 
were required to have parental consent as approved by the 
DSFH IRB.

The survey was implemented using a modified Arabic 
questionnaire adapted from a validated asthma knowledge 
questionnaire12 to measure awareness regarding childhood 
asthma in Saudi Arabia. The questionnaire consisted of 
three sections: demographics, questions about asthma and 
disease education. The demographic portion explored age, 

sex, marital status, number of children, level of education, 
city of residence and occupation, and whether the partici-
pants, their children or any of their friends and family 
members suffer from bronchial asthma. The second sec-
tion consisted of 25 questions geared at gauging the parti-
cipants’ awareness on asthma and the third part evaluated 
what sources were used to gain information on the disease. 
The original data was collected in Arabic, translated into 
English, and entered into a database.

The survey data used to support the findings of this 
study are available upon request from the corresponding 
author. Results of this survey were compared to previously 
reported survey data conducted by Al-Harbi et al during 
the 2014 asthma awareness campaign in Saudi Arabia 
which also implemented the modified asthma knowledge 
questionnaire.11

Asthma Knowledge Score Generation
A numerical scoring system based on 25 points from 
the second portion of the survey was devised to evaluate 
asthma knowledge. The composite asthma knowledge 
score was calculated by giving correct answers a score of 
1 and incorrect or “do-not-know” answers a score of 0. 
Results were compared with the 2014 Asthma Knowledge 
Questionnaire results.

Statistical Analysis
Statistical analysis was done using IBM SPSS Statistics 
Version 20. ANOVA and independent samples t-test were 
used to compare the means of the sample. Paired sample 
T-test was used to compare the mean asthma scores 
between 2014 and 2019 questionnaires. Pearson’s correla-
tion coefficient “r” was used to determine the correlations 
between continuous data. The level of significance (P- 
value), was taken at <0.05 with a confidence interval 
(CI) of 95%.

Results
Subject Demographics
A total of 475 people participated in the study across 
various age groups and regions of the country. The major-
ity of the participants (74%) were female and 90% of those 
surveyed were between 18 and 50 years of age. More than 
two-thirds were married and 68.6% (326/475) had chil-
dren. The maximum number of children was 8 and the 
average was 3. Approximately 34% of the participants 
were from the Eastern region of Saudi Arabia including 
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cities such as Dammam, Dhahran and Al-Khobar, 37% 
from the Western regions of Jeddah, Makkah and 
Madinah and 22% from the Central region of Riyadh. 
The level of education and occupations of the participants 
varied; however, the majority (63%) held an undergraduate 
degree. Only 13% of survey participants claimed to have 
bronchial asthma and 22% stated that their children also 
suffered from the disease, however; more than 66% of the 
participants disclosed that their friends or family were 
asthmatic (Table 1).

Asthma Knowledge
The asthma knowledge portion of the survey revealed that 
90% of contributors knew that asthma is a chronic illness 
with acute exacerbations, 76% of the respondents correctly 
agreed that there is no difference between asthma and the 
term “chest allergies” and 70% correctly acknowledged 
that it can be a fatal disease.

Asthma Symptoms
Regarding disease symptoms, 88% were able to correctly 
identify that shortness of breath and nocturnal cough are 
symptoms of asthma. However, severe asthma symptoms 
in children were only recognized by 62% of those sur-
veyed. Similarly, only 56% correctly understood that fever, 
runny nose and sore throat were not asthma symptoms. 
Eighty-four percent of participants properly recognized 
that genetic, hereditary and environmental factors play 
a role in asthma progression. Notably, the vast majority 
of participants (93%) were aware of the triggers that may 
lead to asthma attacks such as cigarette smoke, perfumes 
and paint fumes and 72% were aware of the direct rela-
tionship between respiratory infections and asthma pro-
gression. In contrast, only 58% of respondents knew that 
frequent antibiotic use did not diminish asthma symptoms 
and 55% were not sure of the relationship between eating 
fish at an early age and asthma development. Furthermore, 
59% were not aware that sudden environmental changes 
could also affect the progression of asthma.

Asthma Treatment and Prevention
Regarding asthma treatment, 94% of respondents agreed 
that asthmatics should regularly follow up with their physi-
cians for better results and more than 95% agree that asth-
matic patients should inform their primary care providers of 
their symptoms and should be educated on how to manage 
an acute asthma attack. Similarly, the majority (87%) 

Table 1 Demographic Information of Survey Sample

Demographics

Sex n (%)
Male 122/475 (26)

Female 353/475 (74)

Age* n (%)

<18 years 11/475 (2)
18–29 years 198/475 (42)

30–50 years 232/475 (48)

>50 years 34/475 (7)

Marital Status n (%)

Single 158/475 (33)
Married 317/475 (67)

The number of children if any
Mean ± SD 3.29 ± 1.850

Minimum – Maximum 1–8

City of Residence n (%)

Dammam 104/475 (22)

Dhahran 22/475 (5)
Al-Khobar 36/475 (8)

Jeddah 163/475 (34)

Makkah 6/475 (1)
Medinah 6/475 (1)

Riyadh 106/475 (22)

Others 32/475 (7)

Region n (%)

Eastern Region 162/475 (34)
Western Region 175/475 (37)

Central Region 106/475 (22)

Occupation* n (%)

Administrator 27/475 (6)

Customer Service 39/475 (8)
Government Employee 25/475 (5)

Housewife 97/475 (20)

Medical Field 34/475 (7)
Retired 23/475 (5)

Student 78/475 (16)

Teacher 48/475 (10)
Unemployed 44/475 (9)

Others 60/475 (13)

Educational Level* n (%)

Less than high school 17/475 (4)

High School Diploma 96/475 (20)
Undergraduate Degree 298/475 (63)

Post Graduate Degree 64/475 (14)

Do you suffer from bronchial asthma? n (%)

Yes 60/475 (13)
No 415/475 (87)

(Continued)
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agreed that asthma medications cannot be used unless pre-
scribed by a doctor and 71% believe that asthma patients 
need to be treated by a pulmonologist. However, only 51% 
of the participants knew that inhaled asthma medications do 
not cause an addiction and only30% correctly understood 
that prophylactic asthma treatment does not cause danger-
ous side effects if used without an acute asthma attack.

Asthma Education
Concerning the socioeconomic impact of asthma, 90% 
believe that specialized asthma centers are required to 
provide better education, 82% believe that the disease 
leads to school absenteeism and more than 80% see 
a need to include scientific content on asthma in school 
curricula as well as creating awareness programs (Table 2).

Based on the information described in Table 2, the 
mean score for asthma knowledge was 15.6 out of 25 
(Figure 1). Demographic factors associated with asthma 
knowledge include age (P=0.002) as well as being affected 
with asthma (P=0.001), having children with asthma 
(P=0.005) or knowing friends or family with asthma 
(P=0.029). On the other hand, socioeconomic factors, 
such as sex, marital status, number of children and level 
of education did not have any statistically significant asso-
ciation with asthma knowledge (P > 0.05) (Table 3).

The data show that there is a positive correlation 
between age group as well as asthma knowledge, r= 0.137 
(P 0.003). There was a significant difference in the asthma 
scores from 2014 (M= 63%, SD=26) and 2019 (M= 70%, 
SD= 26) conditions; t (24) = −2.106, p=0.046.

Lastly, of the 475 people who took the survey, only 55% 
have read or searched about asthma with the most popular 
method being through the Internet (47%) followed by only 
22% from the doctor. Other additional methods used to 
access information on asthma included friends and family 
(6%) and educational campaigns and lectures (3%) (Table 4).

Discussion
Asthma symptoms, treatment, prevention and educational 
domains were explored in this study. Compared to the 
questionnaire conducted by Al-Harbi et al during the 
2014 asthma awareness campaign in Saudi Arabia,11 

the 2019 survey revealed that the majority of people in 
Saudi Arabia are aware of asthma as a chronic disease 
entity, its fatality and that genetic, hereditary and environ-
mental factors play a role in the progression of asthma.

Regarding differentiating the term “chest allergies” 
from asthma, there has been an improvement from 2014 
from a false belief that it is a different entity than asthma 
(70%) to a current 76% that there is not a difference 
between the two terms. Although many of the participants 
are aware of the classic symptoms of asthma such as 
shortness of breath and nocturnal cough, many still hold 
misconceptions regarding severe asthma symptoms among 
children (38%) and confuse symptoms of upper respiratory 
tract infections with asthma (44%). Asthmatic children 
tend to have overlapping symptoms of acute viral infec-
tions which lead to acute asthma exacerbations, the mis-
diagnosis or overtreatment of such cases with antibiotics 
may lead to drug-resistant organisms.13 Therefore, parents 
should be well educated regarding the symptoms of 
asthma in their children and when to seek medical help.

Of importance, while there seems to be an improve-
ment in knowledge regarding asthma triggers such as 
tobacco smoke, perfumes and paint fumes in 2019, aware-
ness of sudden environmental changes and their effects on 
asthma progression as well as the reduction in asthma 
development by consuming fish during early life decreased 
(56% to 35% and 26% to 11%, respectively). Interestingly, 
a US study found that due to lack of parental education 
regarding environmental asthma triggers, many resources 
were needlessly spent on unwarranted preventive 
measures.14 Since environmental triggers and risk factors 
are among the most significant elements in self-education 
to improve disease management in asthmatics,15,16 the 
findings of this study justify the need for further content- 
specific revision in future awareness campaigns.

Of specific interest is the topic of asthma medication. 
While the 2019 study revealed that there is a general 
improvement from 34% to 51% on the fallacy that inhaled 
ß-agonists cause tolerance, it also documented an alar-
mingly low percentage (30%) of the participants are still 
confused about the use of corticosteroids for acute asthma 
attacks and the inaccurate belief of the health risks 

Table 1 (Continued). 

Demographics

Do any of your children suffer from asthma? n (%)

Yes 103/475 (22)

No 372/475 (78)

Do any of your family or friends suffer from asthma? n (%)

Yes 314/475 (66)
No 161/475 (34)

Note: *Percentages may not equal 100% due to rounding.
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Table 2 Asthma Questions

Questions Correct 
Answer

Correct 
Answer 
n (%)

Incorrect 
Answer 
n (%)

Do Not 
Know 
n (%)

Asthma is a chronic disease with acute exacerbations on exposure to allergens Yes 429 (90) 23 (5) 23 (5)

Genetic, hereditary and environmental factors play a role in the progression of 

asthma

Yes 401 (84) 28 (6) 46 (10)

There is a difference between asthma and chest allergies in children No 360 (76) 46 (10) 69 (15)

Asthma can be a fatal disease Yes 332 (70) 109 (23) 34 (7)

Symptoms of asthma include dyspnea and nocturnal cough Yes 420 (88) 16 (3) 39 (8)

Symptoms of asthma include fever, runny nose and throat inflammation No 267 (56) 101 (21) 107 (23)

Severe symptoms of asthma in children include inability to talk in sentences or lie on 

their back, aggression, and altered consciousness

Yes 294 (62) 50 (11) 131 (28)

The frequent use of antibiotics helps in diminishing the complications of asthma No 274 (58) 7 (16) 126 (27)

Eating fish at an early age helps in slowing down the progress of asthma Yes 53 (11) 161 (34) 261 (55)

Infectious respiratory diseases increase the chances of asthma progression Yes 341 (72) 32 (7) 102 (22)

Direct or indirect exposure to cigarette smoke could lead to acute attacks of asthma Yes 441 (93) 14 (3) 20 (4)

Exposures to sudden changes in environment (dust or cold weather) affect the 
progression of asthma

Yes 167 (35) 282 (59) 26 (6)

Exposure to perfumes, incense or paint fumes could lead to acute asthma attacks Yes 442 (93) 14 (3) 19 (4)

An asthmatic patient should constantly follow-up with a physician for better results Yes 444 (94) 12 (3) 19 (4)

The patient’s physician should inform him or her about the symptoms of asthma and 

how to handle the disease, by avoiding all triggers, in accordance with a preset plan

Yes 458 (96) 6 (1) 11 (2)

The patient should be educated about how to manage an acute asthma attack Yes 462 (97) 5 (1) 11 (2)

The patient can stop taking medication after an acute asthma attack (beta-agonists 
and inhaled steroids)

Yes 156 (33) 217 (46) 102 (22)

One patient’s asthma medication can be used by another asthmatic, without referral 
to a doctor

No 414 (87) 40 (8) 21 (4)

An asthmatic patient can be treated in a primary care clinic without referral to 
a pulmonology clinic, since it’s a common disease (excluding severe disease)

Yes 86 (18) 339 (71) 50 (11)

Inhaled medications for asthma can cause addiction (inhaled BA can cause tolerance) No 244 (51) 133 (28) 98 (21)

Prophylactic asthma treatment can cause dangerous side effect if used without an 
acute asthma attack

No 140 (30) 164 (35) 171 (36)

For better treatment of asthma, specialized centers are required to provide 
education and awareness to the patients and the community

Yes 427 (90) 30 (6) 18 (4)

Asthma could lead to increased school absenteeism in children Yes 388 (82) 55 (12) 32 (7)

There is a need for including scientific content about asthma in students’ curricula Yes 385 (81) 53 (11) 37 (8)

There is a need for creating educative programs for schools, aiming to increase 

awareness about asthma

Yes 441 (93) 15 (3) 19 (4)

Note: Percentages may not equal 100% due to rounding.
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associated with prophylactic asthma treatment. These 
results about corticosteroids and prophylactic medications 
are similar to other studies conducted in Saudi Arabia, 
where it was found that parents have poor understanding 
of asthma treatments.17–19 Similarly, a Turkish study found 
that a majority of parents have inaccurate beliefs and 
unfounded fears regarding inhaled corticosteroids for the 
use in treatment of childhood asthma.20 These beliefs can 
be detrimental and lead to poor outcomes in asthmatic 
children. Poor parental asthma awareness regarding impro-
per asthma medication use was also reported in India.21 

An Australian study found that asthma knowledge in par-
ents of children admitted for the first time with asthma was 
not statistically significant than those readmitted with 
asthma.22 This suggests poor parental education regarding 
disease control is a prevalent issue not only in Saudi 
Arabia, but in other countries as well.

Therefore, future awareness campaign should devote 
additional resources to educate about proper medication 
usage to prevent and control asthma attacks among care-
givers of asthmatics. For instance, the employment of 
telemedical education, community-engaged need assess-
ment and corresponding health education programs with 
a special focus on proper usage of medications might 

present effective strategies to improve knowledge of this 
particular area of asthma.23–25

Awareness regarding healthcare follow-up, having 
a written asthma action plan and patient education about 
disease triggers were increased from 2014. There was 
a 7% increase in recognition that asthma could lead to 
increase school absenteeism in children. Progress has been 
made from the previous asthma awareness campaign in 
understanding the importance of specialized asthma cen-
ters for asthma treatment and education, the need for 
scientific material in school curricula about asthma and 
educational asthma awareness programs. Globally, asthma 
awareness programs at schools have shown great improve-
ment in disease knowledge, medication administration 
techniques, decreased need for emergency care and asthma 
exacerbations.26,27

Similar to the 2014 asthma awareness campaign, only 
55% of participants have read or searched about asthma 
and like the previous study, reading about the disease 
online or gaining information through the doctor were 
the most popular methods to gain information about 
asthma. These findings are consistent with a recent report 
in the United States, which revealed that virtual education 
is generally preferred by study participants.28 Web-based 

Figure 1 Percentage of asthma scores among study participants.
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health education has been shown to be associated with 
high patient satisfaction, is cost-effective and widely 
accessible for many patients.29 Therefore, upcoming 
awareness campaigns should take into consideration this 
method of health information acquisition in order to 
enhance the effectiveness of the project.

Consistent with the 2014 study, asthma knowledge is 
positively associated with the asthma status of the partici-
pant, their children or family members and friends. These 
novel associations may be attributed to increased self- 

education as well as an interest in the biology and manage-
ment of asthma among close contacts of asthmatics. 
A Brazilian study also showed similar findings in that 
asthma knowledge among those with asthmatic children, 
albeit insufficient knowledge, was more than those that did 
not have asthmatic children.30

The average asthma score increased 7% from 2014 from 
63% to 70% in 2019 which is statistically significant. 
Notably, the associations between marital status and level 
of education and asthma awareness in the 2014 study are no 
longer observed in the current analysis. These phenomena 
not only suggest that socioeconomic factors might no longer 
be critical determinants of asthma knowledge attainment in 
Saudi Arabia but also potentially demonstrate the usefulness 
of the asthma awareness campaigns, which have allowed 
educational content to be accessible to different socioeco-
nomic backgrounds who may not all readily have access to 
health care or the Internet.

Asthma prevalence is known to increase in the urban 
setting,31 this may explain the higher prevalence of asthma 
among study participants (16%) which was greater than 
the Saudi national average of 6%.9 The study was limited 
by the sample population to those with access to shopping 
centers and not being able to reach those in rural 

Table 3 Mean Score and Significance for Asthma Knowledge

Category Mean Score 
Out of 25 ± 
SD

P CI

Sex 0.932

Male 15.59 ± 3.3 15.00, 16.18
Female 15.61 ± 2.5 15.35, 15.88

Age (years) 0.002
<18 16.09 ± 2.1 14.67, 17.51

18–29 15.03 ± 3.0 14.61, 15.45
30–50 16.02 ± 2.4 15.71, 16.34

>50 16.00 ± 2.8 15.02, 16.98

Marital Status 0.060

Single 15.27 ± 2.7 14.85, 15.70

Married 15.78 ± 2.8 15.47, 16.08

Number of Children 0.133

1–2 15.30 ±3.2 14.74, 15.85
3–4 16.01 ± 2.1 15.62, 16.40

≥5 15.59 ± 2.7 15.24, 15.94

Level of Education 0.24

Less than High School 16.41 ±2.1 15.32, 17.50

High school Diploma 15.21 ± 3.2 14.55, 15.87
Undergraduate Degree 15.52 ± 2.6 15.22, 15.81

Graduate Degree 16.42 ± 2.6 15.77, 17.07

Do you suffer from 

bronchial asthma?

0.001

Yes 16.70 ± 2.5 16.06, 17.34
No 15.45 ± 2.8 15.18, 15.72

Do any of your children 
suffer from asthma?

0.005

Yes 16.28 ± 1.9 15.92, 16.65

No 15.42 ± 2.9 15.12, 15.72

Do any of your family or 

friends suffer from asthma?

0.029

Yes 15.81 ± 2.6 15.52, 16.09

No 15.22 ±3.0 14.76, 15.69

Table 4 Self Education Questions

Question Answer n (%)

Have you ever read or 
searched about the topic of 

asthma?

Yes 259/475 (55)
No 216/475 (46)

What are the ways you have 

used to access information?

Reading on the 

internet

221 (47)

Through the 

doctor

103 (22)

Viewing 
publications or an 

online brochure

55 (12)

Newspapers and 
magazines

30 (6)

What other additional 
methods not mentioned before 

do you use to access 

information on asthma?

Friends and family 27 (6)
Educational 

campaigns and 

lectures

15 (3)

Social media and 

television

33 (6)

Education at 
school

17 (4)

Note: Percentages may not equal 100% due to rounding.
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communities therefore not truly reflecting the true child-
hood asthma awareness of the Saudi community.

Conclusion
The approach to successful management of bronchial 
asthma is multidisciplinary and cannot be accomplished 
without a well-informed community. Although knowledge 
of bronchial asthma in Saudi Arabia has improved as 
measured by the awareness campaign surveys over the 
past five years, there is still latitude for improvement. 
Proper educational outlets should be selected based on 
public preference with easily accessible electronic content. 
More importantly, much needs to be done to better educate 
the society on differentiating asthma from other respiratory 
infections, the identification of environmental triggers and 
selected risk factors, and last but not least, the proper 
usage of asthma medications.

Abbreviations
BA, beta-agonist; SD, standard deviation; CI, confidence 
interval.
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