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Chapter 1 
INTRODUCTION 
1. INTRODUCTION: 
Asthma is a chronic inammatory disease that usually begins at early 
stages of life. The recurrent attacks of breathlessness and wheezing are 
characteristics of asthma and the severity of the signs varies from one 
person to another. The long term inammation of the airway passages 
causes Asthma and that long term inammation is caused by 
hypersensitivity of the nerve endings in the airways which can cause 
goblet cell hyperplasia, epithelial fragility, enlarged submucosal 
mucus glands, wall thickening and an increase airway smooth muscle 
mass (1) . During an attack, the airway passages lining become swollen 
which causes an obstruction in the airways and reversible narrowing, 
that is an evidence of chest tightness, wheezing, shortness of breath 
and coughing (2). 

The acceptance of individuals bodies to the medications used for 
asthma treatment is good, however, sometimes the body resist and the 
patient might show some inconsistent results. During exercises and 
seasonal changes, the symptoms of asthma are more prevalent (3). 
There are many factors that affect asthma control such as psychosocial 
factors, severity of asthma, socio-demographic characteristics, 
exposure to infectious agents (ie. Viruses), adherence to treatment and 
indoor and outdoor allergens or pollutants (4-8). 

In Saudi Arabia, there are more than 2 million that are complaining of 
asthma attacks even before they are diagnosed of having asthma. This 
makes asthma to be considered as on the common chronic diseases. 
list.[9-10]

The reason behind hospital admission and ER presentation is the poor 
asthma control (11).  Even though that asthma is an alarming public 
health problem in the Kingdom, but there are few studies that have 
been explored the factors affecting control among asthmatic patient 
.There are some studies that suggest that the patient should be well 
educated and instructed on asthma attacks and how to react when 

he/she faces mild attacks at home. This will signicantly decrease the 
asthma symptoms (12). 

Based on the clinical data, the high number of deaths and morbidity of 
asthmatic patients is related to some factors: 
Ÿ Poor diagnosis: failure on analyzing the triggers of asthma and 

failure to adopt the measures to avoid exposure to the triggers of 
the disease. 

Ÿ Understanding the chronic nature of the disease by the patient and 
failure to follow up with the treatment. 

Ÿ Patients don't follow the treatment because of their unawareness of 
the risks and benets associated with the therapy. 

Ÿ Ignoring the severity of asthma by the patients because they cannot 
assess it. (13)

Asthma diagnosis and therapy have developed signicantly compared 
to the past, however, a large number of Saudis with asthma are yet 
poorly controlled. Appropriate pharmacological treatment and 
avoidance measures can control asthma in most patients. (14).
  
Recently, several investigators developed patient-based tools that 
quantify clinical asthma control, such as Asthma Control Test TM 
(ACT), Asthma Control Questionnaire (ACQ), and Asthma Therapy 
Assessment Questionnaire (ATAQ) (15-17). Asthma Control Scoring 
System (ACSS) (18) is a tool for quantifying the asthma control that 
assesses clinical, physiological, and inammatory parameters and 
provides a total percentage score as an average of the three component 
scores.

Furthermore, many studies indicate that the level of asthma control is 
often overestimated by both patients and physicians suggesting that 
asthma treatment guidelines alone are not enough to ensure the proper 
assessment of asthma control (19, 20). 

There are limited number of studies available regarding the association 
between adherence with treatment and control of asthma. This study 
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ABSTRACT
INTRODUCTION Asthma is a chronic inammatory disease that usually begins at the early stages of life. The recurrent attacks of breathlessness 
and wheezing are characteristics of asthma and the severity of the signs varies from one person to another.
AIM This study aimed to evaluate the most factors affecting control of asthma among child patients seen in public health and its relation to ER 
visits and admission.
Patients and methods This is a cross-sectional study conducted among children who had a documented diagnosis of bronchial asthma conrmed 
by the le obtained from the Ministry of Health, Armed Forces Hospital, and King Fahad University Hospital in Dammam and Alkhobar. A self-
administered questionnaire was distributed among study subjects and written informed consent was explained to the parents. Asthma Control Test 
(ACT) questionnaire was used to measure the level of asthma control.
RESULTS 119 children with asthma were able to recruit (50.4% males vs 49.6% females). The most commonly used for the treatment of asthma 
was inhalers (93.3%) specically Ventolin (64%) while the proportion of patients who were using nebulizers at home was 40.3%. Uncontrolled 
asthma was found among 25.2% and low adherence to medication was found among 84.9%. There was an inverse signicant correlation being 
observed between asthma control score and medication adherence score (r=-518; p<0.001). Factors associated with uncontrolled asthma were a 
history of allergy, 2 times or less admission to hospital, and the use of nebulizers at home.
CONCLUSION While one-fourth of children had uncontrolled asthma, however, their adherence to medication was low. Children with a previous 
history of allergy, those with increased hospital admission, and those who were using nebulizers at home had an increased risk of uncontrolled 
asthma.
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will be conducted in Eastern Region, where no such type of data 
available to highlight this main area for increasing number of 
uncontrolled asthmatic patients. Hence, this study will provide this 
data which will be helpful for making policies for controlling and how 
to deal with asthmatic in Dammam and Alkhobar , Eastern Region. 

1.1 Aim of the study: 
The objective of this study  to evaluate the most factors affecting 
control of asthma among child  patients seen in public health and it's 
relation to ER visits and admission .

1.2 Objectives: 
1. Measure the prevalence  of uncontrolled asthmatic patients in 

child 
2. To identify the factors affecting asthma control 
3. To measure the frequency of ER visits and admission during last 

one year due to uncontrol of asthma  

Chapter 2 
Review of literature

2. Literature Review 
2.1 International review 
Asthma management is relatively little known to Chinese patients, 
there is also a study among a large numbers of affected patients in 
China as Zhong, et al.,  (2016) identies this disease. Among the 4,125 
asthma patients aged more than 17 years old representing all regions of 
mainland China that are included in the survey, approximately half of 
the participants are found to have uncontrolled asthma. Since 
uncontrolled asthma is strongly associated with the nonadherence to 
treatment, it is recommended that efforts should be prioritized to 
promote patients' treatment adherence to improve asthma control 
while attention is needed on rhinitis or obesity.(21)

In  (2017)  a study conducted by Smits, Brigis, Pavare, Maurina & 
Barengo which investigated the believes regarding the association of 
asthma medication, cognitive and emotional factors against the poor 
asthma control by using the cross-sectional, self-administered survey 
of Latvian asthma patients in 2015. There are about three hundred and 
fty two asthma patients (mean age 57.5 years) attending outpatient 
pulmonologist consultations in Riga, Latvia during September 2013 to 
December 2015. The sample size was calculated to detect a prevalence 
of poor asthma control of 50% with a margin of error of 5% and a 
power of 95%. Finally, this study concluded that beliefs of necessity of 
asthma medication, cognitive and emotional factors correlate with the 
poor asthma control in Latvian patients.(22)

2.2 National literature 
In ( 2010) , Nasser Al-Busaidi and Joan B Soriano . the study was 
conducted in Oman to assess how closely asthma control meets 
international guidelines recommendations. From January 2007 to 
March 2008, asthmatics receiving treatment or currently suffering 
from asthma symptoms were interviewed among nationals randomly 
surveyed from the most populated urban areas in Oman (Muscat, 
Sohar and Nizwa). The standard AIR questionnaire was used to assess 
symptom severity, health care utilisation, limitation of activity and 
medication use. From 201 asthmatic participants, 21% were under 16 
years and 43% were female. Tobacco use was low in our asthmatics. 
Disparity in asthma perception was wide in Oman; while 57% of 
asthmatics perceived their asthma as well or completely controlled, 
actually 54% had poorly or not well controlled asthma. All 
recommendations for asthma control by the Global Initiative for 
Asthma were largely unmet, especially in child asthmatics, with 44% 
reporting night awakenings due to asthma during the previous 4 weeks 
and 47% exercise induced asthma in the previous 12 months. Overall, 
32.6% of children and 34.8% of adults reported absence due to asthma 
from school/work during the previous year. Use of preventive inhaled 
corticosteroids was only 5.0%, one of the lowest even within the AIR 
Gulf and Near East study, producing an unacceptable ratio ICS/SABA 
(inhaled corticosteroid/short acting beta-agonist) of 0.054 in Omani 
asthmatics. On conclusion the  Asthma control in Oman falls far below 
the goals of current international guidelines therefore corrective 
strategies are needed.(24)

There lot of studies conducted in Saudi Arabia regarding uncontrolled 
asthma. The asthma control using asthma control test (ACT) and 
factors affecting the control among participants with bronchial asthma 
in outpatient clinic setting are assessed in the 2015 study conducted by 

Zahrani et al. Adult patients with bronchial asthma who are treated by 
primary treating physicians were recruited over a 6-month period by 
using a cross-sectional descriptive methodology for the outpatient 
primary care clinic at King Abdulaziz Medical City in Riyadh. The 
completed ACT and answered questionnaires of these patients have 
identied the factors affecting asthma control.(25) 

While, Al-Muhsen, Horanieh, Dulgom, Al Aseri, Vazquez-Tello, 
Halwani & Al-Jahdali, conducted a study in 2015 aiming to identify the 
risk factors of Poor asthma education and medication compliance are 
associated with visits to ED by asthmatic children. As a result, the 
frequency of visits of asthmatic patient to ED measured an average of 
3.9 ± 3.2 times-per-year. Inadequately controlled asthma was 
perceived in 60.3% of patients where majority (56.4%) is reported 
without education about asthma. It also reected the patients' 
misconceptions about the ED department, including the belief that 
more effective treatments are available (40.9%), or that the ED staff is 
better qualied (27.8%). About half of patients (48.2%) visited the ED 
because of the convenience of being open 24 hours, or because they are 
received for immediate treatment (38.4%). Patients educated about 
asthma, were less likely to stop corticosteroid therapy when their 
symptoms get better (OR:0.55; 95% CI:0.3-0.9; P = 0.04). In 
conclusion, these unnecessary and frequent visits to ED are reportedly 
associated with poor education about asthma and medication use. 
Moreover, the potential deciencies of the health system at directing 
patients to the proper medical facility were uncovered and underline 
the necessity to improve education about the disease and medication 
compliance of patients and their parents/guardians.(26)

Also in 2016 ; Hammad et al. argued that Asthma is a chronic disease of 
airways; that is widely characterized by an increased responsiveness to 
a large variety of stimuli, airway inammation and obstruction. 
Responsiveness to the treatment of asthma is good but sometimes 
resistance develops, and variability in symptoms also occurs due to the 
limited therapy adherence and awareness of patients. And on May 
2014, a cross cross-sectional survey was conducted at Armed Forces 
Hospital Southern Region, Khamis Mushait, Kingdom of Saudi Arabia 
identifying the risk factors of asthma and the pharmacotherapy used by 
patients. A self-administered questionnaire was answered by 207 
asthmatic people aged ≥15 years. The questionnaire response was 
based on demographics, risk factors for asthma, its severity, and drug 
used for asthma therapy. As a result, it is known that most of the asthma 
risk factors are allergy (71.5%), and family history (60.9%). It is also 
found that some patients, especially the elderly use non-steroidal anti-
inammatory (26.5%) and aspirin (5.8%). Most of the asthmatic 
patients had mild intermittent asthma (69.6%). Most of the patients 
(61.4%) who use inhaler preferred to use Ventolin (78.3%) and 
majority (76%) are noncompliance for pharmacotheraphy. The survey 
s also provided that the participants got shortness of breath once or 
twice in a week (61.4%) and wake up once or twice during the month 
because of asthma symptoms (20.3%). In addition to nearly half of 
patients who have increased symptoms of asthma in winter (56.5%), 
while less than half of cases had proper control of asthma (48.3%). The 
majority of patients were non-compliance and used Ventolin where 
most of respondents had allergy and family history of asthma.(27)  
 
Halwani et al. conducted a study in 2017 with cross-sectional 
hospital-based survey. There are 297 asthmatic children/adolescents 
that were recruited at the emergency department (ED) of two major 
hospitals in Saudi Arabia to administer the Asthma Control Test 
(ACT). The results shown that patients had intermittent (63.5%), mild 
persistent (27.6%), moderate persistent (8.9%) and none had severe 
asthma. These patients visited the ED four times (3.9 ± 3.2), on average 
and almost half of the patients stated that they had not received 
education about asthma (47%) or education about medication use 
(43%). To outline this study, most Saudi asthmatic children/ adolescents 
visiting the ED had poor control of symptoms and none achieved the 
complete control, which is related to decient medication compliance 
and improper medication inhaler device use. As the knowledge 
deciency concerning asthma is also concluded as another factor that 
hinders its control.(28)

While aiming to provide overview about the nature of asthma in KSA, 
including its prevalence, risk factors, treatment guidelines and its 
adherence; Alreshidi (2017) nds that most of the previous research 
conducted in Saudi Arabia focused on establishing the prevalence of 
asthma. Children were the most affected developmental group in KSA 
and there is limited knowledge about the outcome of this illness to 
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them. While some barriers to patient adherence to treatment were 
revealed including the nature of pharmacological therapy, lack of 
family support, and lack of patients' education by health care 
providers. It is concluded that asthma patients in kingdom would have 
a better benet (physiological and psychosocial performance) if 
enrolled in health education sessions although evidence on this 
practice is still insufcient.( 29)

Finally, Alharthi & Alharthi (2017) also claimed that self-management 
of asthma is crucial for disease control and has a positive impact on 
patient quality of life. A study is conducted to identify the level of self-
management and control of asthma among Saudi patients, together 
with exploring to predictor of level of disease control in their study. 
This cross - sectional study was conducted during June–August 2016 
at the Chest Clinic in King Fasial Medical Complex; Taif; KSA among 
adult asthma patients aged older than 18 years old and were recruited at 
least 6 months before starting data collection. The study concluded that 
the asthma control rate was low with wide gaps in patients' knowledge 
regarding the importance of asthma prevention and medications that 
are essential to self-management of the disease. A signicant efforts is 
highly needed to increase patients' awareness and knowledge. (30)

Chapter 3 
Methodology

3. METHODOLOGY: 
3.1 Study design: 
It is a cross sectional study. 

3.2 Study population:
Children's  who had a documented diagnosis of bronchial asthma will 
conrm it by le . on the MOH , armed forced and KFUH hospitals in 
Dammam and Al-Khobar. The study will start in 2020.
                     
3.3  Study variability :
A. Dependent Variable : 
The level of asthma control 

B. Independent Vatiables :
Socio-Demographic data , Psychiatric , allergic history and Measuring 
Adherence to the Treatment .

3.4 Sample Size: 
The estimated participant number in this study is 119 participants.  
calculated by using this formula :

3.5 Sampling Technique: 
The 119 participants will be selected from MOH and Armed forced 
hospital in Dammam and KFUH in Al-Khobar . we will be selected the 
patients from 2-11 years who had diagnosed with bronchial asthma 
through their ER visiting and Respiratory Clinics  and they should 
answered questionnaire to make sure the asthma was uncontrol, the 
patient who the asthma control will be excluded and  total of  40 patient 
will be from each center . 

3.6 Data collection tools: 
A self-administered questionnaire will be distributed to study subjects. 
Participation will be voluntary and informed written consent will be 
taken after explaining everything to the parent's . The survey addressed 
demographic characteristics, occupation of mother , psychological 
state , number of family members , smoking state of parent , all factors 
triggering asthma   ACT controlled assessment of asthma 
questionnaire , and adherence of the medication for measuring 
compliance. The ACT questionnaire has been validated and used by 
several studies (23). It consists of 5 questions and each question has 5 
choices and all questions assess symptoms during the  past 4 weeks. 
The maximum score is 25 and the minimum is 5. if the score is 19 or 
less that's indicate the asthma may not be controlled, and if the score is 
20-25 that's indicate the asthma appears controlled. Finally, the third 
part is to measuring of adherence to treatment. Again a validated and 
already tested questionnaire (24) will be used. The maximum result of 
score is 13 and the minimum is 6 . The result of score divided the level 
of adherence into: >2 = low adherence, 1 or 2 = medium adherence, and 
0 – high adherence. 

Ethical Consideration:  
This proposal will be submitted to the ethical committee in PHC Al-
aqrabiah. A self-administered questionnaire will be distributed to 
study subjects. Participation will be voluntary and informed written 
consent will be taken from the parent's of the patient after  explaining 
everything to the  parent's . The information will be used for Research 
purpose only 

3.7 Statistical Analysis: 
Statistical analysis using SPSS version 20, to analyze collected data 
using by descriptive analysis by calculated the  "mean, median, SD, 
frequency.  An inference analysis will done for the comparison of 
different variables by using T-tests, and chi-square. A p-value of 0.05 
would be considered as cut off point for level of signicance. The 
sample size is calculated with 95% power of the study.

Chapter 4
Results  

STATISTICAL ANALYSIS 
Categorical variables have been presented as counts and proportions 
(%) while continuous variables have been summarized as means and 
standard deviations. The relationship between the level of asthma 
control and the socio-demographic characteristics of the children had 
been conducted by using the Fischer exact test. Signicant results were 
then tested into a multivariate regression model to determine the 
independent signicant predictor associated with uncontrolled 
asthma. Pearson correlation coefcient had also been performed to 
nd the correlation between ACT score and MMAS-8 score. P <0.05 
was considered statistically signicant. All data analyses were 
performed using Statistical Packages for Software Sciences (SPSS) 
version 21 Armonk, New York, IBM Corporation.

RESULTS
(n=119)Table 1: Socio-demographic characteristics of participants 
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Study variables N (%)

Age group

Ÿ 4 – 6 years 47 (39.5%)

Ÿ 7 – 9 years 34 (28.6%)

Ÿ 10 – 12 years 38 (31.9%)

Gender

Ÿ Male 60 (50.4%)

Ÿ Female 59 (49.6%)

Level of education

Ÿ Incubation 49 (41.2%)

Ÿ Primary 70 (58.8%)

Occupation of mother

Ÿ Doctor 17 (14.3%)

Ÿ Nursing 04 (03.4%)

Ÿ Teacher 20 (16.8%)

Ÿ Student 06 (05.0%)

Ÿ House wife 69 (58.0%)

Ÿ Others 03 (02.5%)

Occupation of father

Ÿ Doctor 26 (21.8%)

Ÿ Nursing 11 (09.2%)

Ÿ Teacher 24 (20.2%)

Ÿ Student 02 (01.7%)

Ÿ Engineer 48 (40.3%)

Ÿ Others 08 (06.7%)

Smoking status of parent

Ÿ Smoker 23 (19.3%)

Ÿ Smoking moderately 19 (16.0%)

Ÿ Non-smoker 77 (64.7%)

Any triggering factor in home

Ÿ Tree or grass 37 (31.1%)

Ÿ Weed pollen 05 (04.2%)

Ÿ Dust mites 16 (13.4%)

Ÿ Cockroaches 11 (09.2%)

Ÿ Animal dander 23 (19.3%)

Ÿ There is no 27 (22.7%)

Number of family members

Ÿ 3 – 4 29 (24.4%)
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Socio-demographic characteristics of participants
119 asthmatic children responded to our survey. Table 1 described the 
socio-demographic characteristics of participants. The most common 
age group was 4 – 6 years old (39.5%). About half of them were males 
(50.4%) with nearly 60% being primary school students. With respect 
to mothers' education, 58% were housewives. With respect to fathers' 
education, 40.3% were engineers. Around 19.3% of parents were 
current smokers. The most common triggering factor at home was Tree 
or grass (31.1%) and animal dander (19.3%). Furthermore, 41.2% of 
the patients had 7 – 8 family members. The most frequent allergy 
associated with patients was allergic rhinitis (26.1%) while the most 
common body mass index was 5% – 85% (61.3%).

(n=119)Table 2: Asthma treatment 

Asthma treatment 
Regarding the treatment and management of asthma, 73.9% and 79%, 
respectively had 2 times or fewer ER visitations and hospital 
admissions for the last year due to asthma. The most commonly known 
treatment was inhalers (93.3%) and the most frequent inhalers taken 
was Ventolin (64%) with oral inhalers as the most common method 
(63.9%). The proportion of patients who were using nebulizers at 
home was 40.3% with 2 times or less per day (52.1%). Parents who 
observed their child while using the treatment were 77.3%.

Table 3: Descriptive statistics of Asthma Control Test (ACT) and 
(n=119)Morisky 8-item Medication adherence (MMAS-8) 

Descriptive statistics of Asthma Control Test (ACT) and Morisky 
8-item Medication adherence (MMAS-8) 

The descriptive statistics of ACT and MMAS-8 questionnaires were 
given in Table 3. It can be observed that the mean score of ACT was 
22.6 (SD 4.39) with one-quarter of patients (25.2%) were classied 
into uncontrolled asthma and 74.8% were controlled. Regarding 
MMAS-8 questionnaire, the mean score was 4.43 (SD 1.26) with 
84.9%, 12.6% and 2.5% were classied into low, medium and high 
adherence to medication.

Table 4: Relationship between the level of asthma control and the 
(n=119)Socio-demographic characteristics of patients 

§ P-value has been calculated using Chi-square test.
** Signicant at p<0.05 level.
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Ÿ 5 – 6 41 (34.5%)
Ÿ 7 – 8 49 (41.2%)
History of Allergy
Ÿ Skin allergy 23 (19.3%)
Ÿ Food allergy 09 (07.6%)
Ÿ Allergic Rhinitis 31 (26.1%)
Ÿ There is no 56 (47.1%)
Body Mass Index
Ÿ < 5% 06 (05.0%)
Ÿ 5 - 85% 73 (61.3%)
Ÿ 85 - 95% 38 (31.9%)
Ÿ ≥95% 02 (01.7%)

Study variables N (%)
Number of visits to ER over last year due to BA
Ÿ ≤2 times 88 (73.9%)
Ÿ 3 – 4 times 26 (21.8%)
Ÿ 5 – 6 times 05 (04.2%)
Admissions to hospital due to BA over the last 12 months
Ÿ ≤2 times 94 (79.0%)
Ÿ 3 – 4 times 20 (16.8%)
Ÿ 5 – 6 times 03 (02.5%)
Ÿ ≥7 times 02 (01.7%)
What type of treatment is your child taking for the asthma
Ÿ Inhalers 111 (93.3%)
Ÿ Syrup 08 (06.7%)

(n=111)Type inhalers taking 
Ÿ Ventolin 71 (64.0%)
Ÿ Steroid inhalers 40 (36.0%)
How does the child use the inhalers
Ÿ By mouth 76 (63.9%)
Ÿ By aero chamber 43 (36.1%)
Is your child using nebulizers at home?
· Yes 48 (40.3%)
· No 71 (59.7%)

(n=48)Frequency of using nebulizers at home 
Ÿ ≤2 times 25 (52.1%)
Ÿ 3 – 4 times 23 (47.9%)
Does any of the parents or the family members observe 
the child while using the treatment to ensure proper 
technique?

Ÿ Yes 92 (77.3%)

Ÿ No 27 (22.7%)

Study variables N (%)

ACT Total score (mean ± SD) 22.6 ± 4.39

Level of asthma control

Ÿ Uncontrolled 30 (25.2%)

Ÿ Controlled 89 (74.8%)

MMAS-8 Total score (mean ± SD) 4.43 ± 1.26

Level of Medication adherence

Ÿ Low 101 (84.9%)

Ÿ Medium 15 (12.6%)

Ÿ High 03 (02.5%)

Factor Level of Asthma Control §P- value 
Uncontrolled

N (%)
(n=30)

Controlled
N (%)

(n=89)

Age group

Ÿ 4 – 6 years 18 (60.0%) 29 (32.6%) 0.001 **

Ÿ 7 – 9 years 10 (33.3%) 24 (27.0%)

Ÿ 10 – 12 years 02 (06.7%) 36 (40.4%)

Gender

Ÿ Male 18 (60.0%) 42 (47.2%) 0.292

Ÿ Female 12 (40.0%) 47 (52.8%)

Level of education

Ÿ Incubation 18 (60.0%) 31 (34.8%) 0.019 **

Ÿ Primary 12 (40.0%) 58 (65.2%)

Any triggering factor in home

Ÿ Yes 30 (100.0%) 62 (69.7%) <0.001 
**Ÿ No 0 27 (30.3%)

Number of family members

Ÿ 3 – 4 13 (43.3%) 16 (18.0%) 0.027 **

Ÿ 5 – 6 07 (23.3%) 34 (38.2%)

Ÿ 7 – 8 10 (33.3%) 39 (43.8%)

History of Allergy

Ÿ Yes 25 (83.3%) 38 (42.7%) <0.001 
**Ÿ No 05 (16.7%) 51 (57.3%)

Body Mass Index

Ÿ Healthy or underweight 
(≤85%)

18 (60.0%) 61 (68.5%) 0.503

Ÿ Overweight or Obese 
(>85%)

12 (40.0%) 28 (31.5%)

Number of visits to ER over 
last year due to BA

Ÿ ≤2 times 19 (63.3%) 69 (77.5%) 0.151

Ÿ >2 times 11 (36.7%) 20 (22.5%)

Admissions to hospital due to 
BA over the last 12 months

Ÿ ≤2 times 15 (50.0%) 79 (88.8%) <0.001 
**Ÿ >2 times 15 (50.0%) 10 (11.2%)

What type of treatment is your 
child taking for the asthma

Ÿ Inhalers 24 (80.0%) 87 (97.8%) 0.003 **

Ÿ Syrup 06 (20.0%) 02 (02.2%)

How does the child use the 
inhalers

Ÿ By mouth 15 (50.0%) 61 (68.5%) 0.081

Ÿ By aero chamber 15 (50.0%) 28 (31.5%)

Is your child using nebulizers at 
home?

Ÿ Yes 26 (86.7%) 22 (24.7%) <0.001 
**Ÿ No 04 (13.3%) 67 (75.3%)
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Relationship between the level of asthma control and the Socio-
demographic characteristics of patients 
When measuring the relationship between the level of asthma control 
and the socio-demographic characteristics of patients, it was found that 
the prevalence of uncontrolled asthma was more common among 4 – 6 
years old group (p=0.001), patients who were incubated (p=0.019), 
those who had 3 – 4 family members (p=0.027), those with history of 
allergy (83.3%) and those who were using nebulizers at home 
(p<0.001) while the prevalence of controlled asthma was more 
common among those who had a hospital admission for 2 times or less 
(p<0.001) and those who were using inhalers for the treatment of 
asthma (p=0.003) (Table 4).

Figure 1: Correlation (Pearson-r) between ACT score and 
MMAS-8 score

Correlation (Pearson-r) between ACT score and MMAS-8 score
In Figure 1, there was a signicant inverse correlation between ACT 
score and MMAS-8 score (r=-0.518; p<0.001). Indicating that the 
increase in the score of ACT is correlated with the decrease in the score 
of MMAS-8.

Table 5: Multivariate Regression Analysis To Ascertain The 
Influence Of Uncontrolled Asthma From The Selected Socio-

(n=119)demographic Characteristics Of The Patients 

AOR – Adjusted Odds Ratio; CI – Condence Interval.
** Signicant at p<0.05 level.

Multivariate regression analysis to ascertain the influence of 
uncontrolled asthma from the selected socio-demographic 
characteristics of the patients 
A multivariate regression analysis was subsequently performed in 
Table 5 to determine the independent signicant factors associated 
with uncontrolled asthma. Based on the results, it was found that the 
risk of having uncontrolled asthma for patients age group 7 – 9 years 
could be decreased by at least 90% than those in the age group of 4 – 6 
years (AOR=0.090; 95% CI=0.019 – 0.418; p=0.002) and decreased 
by 87% for age group 10 – 12 years (AOR=0.133; 95% CI=0.027 – 
0.663; p=0.014). It was also found that the risk of having uncontrolled 
asthma for patients who were in primary school could be decreased by 

at least 65% than those incubated patients (AOR=0.356; 95% 
CI=0.152 – 0.834; p=0.017) and those with 5 – 6 family members the 
risk was likely to decrease by at least 90% (AOR=0.023; 95% 
CI=0.001 – 0.464; p=0.014). On the other hand, patients who had a 
history of allergy were signicantly more likely to be more associated 
with uncontrolled asthma (AOR=18.333; 95% CI=2.514 – 133.672; 
p=0.004). Patients who had hospital admission more than 2 times had 
42-fold higher of having uncontrolled asthma (AOR=42.139; 95% 
CI=3.498 – 507.565; p=0.003) while patients who were using 
nebulizers at home had 68 times higher of having uncontrolled asthma 
(AOR=65.454; 95% CI=6.550 – 715.385; p<0.001).

Chapter 5  
DISCUSSION AND CONCLUSION 

DISCUSSION
The present study provides additional insights regarding the 
prevalence and the factors affecting uncontrolled asthma among child 
patients. The prevalence of uncontrolled asthma (ACT score ≤19) was 
25.2% while the rest was well-controlled (74.8%). In Riyadh, Saudi 
Arabia (29), a higher proportion (60.3%) of uncontrolled asthma has 
been reported. They further added that unnecessary and frequent visits 
to the emergency department for asthma care were associated with the 
lack of education about asthma and compliance to medication. 
Consistently, in Oman (27), 54% of child responders documented 
poorly controlled asthma higher than the adult responders (46%). A 
similar nding had also been reported in the USA (5), between 
pediatric (58%) and adult (46%) with uncontrolled asthma. In year 
2010, a study reported in Europe showed (4), a great proportion of 
asthmatics (53.5%) remain not well-controlled across ve European 
countries including France, Germany, Italy, Spain, and the UK, 
resulting in a signicant impact on health resources and patients' health 
status, concluding that the overall burden of asthma seems to be 
identical with that of diabetes.

The prevalence of uncontrolled asthma was more common among 
those with a previous history of allergy including allergic rhinitis, skin 
allergy, and food allergy. This is almost consistent with the study of 
Stanford et al (5). According to their report, the predictors of 
uncontrolled asthma in both adults and children were recent history of 
cold, u, or sinus infection, self-reported asthma severity, and lack of 
medication adherence. In China (24), researchers documented that 
concomitant rhinitis, obesity, asthma duration, and age ≥45 years were 
the predictors of uncontrolled asthma. In a study conducted by 
Alzahrani and colleagues (28), the predictors of uncontrolled asthma 
were inappropriately used of a device, active smoking, passive 
smoking, unsealed mattress and workplace triggers. In our study, 
triggering factors at home was also a factor of uncontrolled asthma 
which was consistent with previous reports. On the other hand, we 
have learned that having 5 – 6 family members,  increasing age and 
education were the factors of controlled asthma. This is not consistent 
with the report of Smits et al (25). Accordingly, they found out that 
patients who had better control of asthma medication or were assertive 
that their asthma medication improves illness had a reduced risk of 
poor asthma control while in a report of Alzahrani et al (28), they noted 
that the extent of asthma control did not seems to be related to the 
existence of regular follow-ups bedroom carpets, outpatient clinic, 
age, BMI and duration of asthma. Another study conducted by AI et al 
(33), indicated that male gender and intermediate

educational level or higher were directly associated with better control 
of the disease. In our study, gender, BMI, number of ER visits and 
method of inhalers were not the relevant factors of the level of asthma 
control which did not coincide with previous reports.

Another hallmark nding of this study was that there was a signicant 
inverse correlation between ACT score and MMAS-8 score (r=-0.518; 
p<0.001) suggesting that whenever ACT score increases the score of 
MMAS-8 will likely decrease. That is, in patients, this could mean that 
the better control of asthma is likely associated with low adherence to 
asthma medication. Al-Muhsen and associates (29), had provided 
conicting reports such that a lack of education about asthma and/or 
medication were concomitant with uncontrolled asthma. 

The most common triggering factors of asthma were tree or grass 
(31.1%) and animal dander (19.3%) while the previous history of 
allergy was found among 52.9% with allergic rhinitis (26.1%) and skin 
allergy (19.3%) were the most common allergies detected among child 
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Factor AOR 95% CI P-value

Age group

Ÿ 4 – 6 years Ref

Ÿ 7 – 9 years 0.090 0.019 – 0.418 0.002 **

Ÿ 10 – 12 years 0.133 0.027 – 0.663 0.014 **

Level of education

Ÿ Incubation Ref

Ÿ Primary 0.356 0.152 – 0.834 0.017 **

Number of family members

Ÿ 3 – 4 Ref

Ÿ 5 – 6 0.023 0.001 – 0.464 0.014 **

Ÿ 7 – 8 1.574 0.224 – 11.062 0.649

History of Allergy

Ÿ Yes 18.333 2.514 – 133.672 0.004 **

Ÿ No Ref

Admissions to hospital due to 
BA over the last 12 months

Ÿ ≤2 times Ref

Ÿ >2 times 42.139 3.498 – 507.565 0.003 **

Is your child using nebulizers 
at home?
Ÿ Yes 68.454 6.550 – 715.385 <0.001 **

Ÿ No Ref
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patients. In Southern Region, Saudi Arabia (30), the most common risk 
factors of asthma were allergy (71.5%) and family history of asthma 
(60.9%).

Most of the asthmatic children were using inhalers (93.3%), 
specically Ventolin inhalers (64%). This is strikingly similar to that of 
Hammad et al. (30) Accordingly, they documented that patients used 
inhalers (61.4%) most of them prefer to use Ventolin inhaler (78.3%). 
However, in a paper by Stanford et al (5), 88.4% used combination 
therapies, inhaled corticosteroids plus ß-agonist xed dose 
combination was the most common combined therapy. They further 
added that 21.3% of the patients had not taken any asthma controller 
during the last 4 weeks. 

It is important to note that based on MMAS-8 criteria, most of the 
patients had low adherence to medication (84.9%), 12.6% had medium 
adherence and only 2.5% were having high adherence. This concurred 
with the paper of Hammad et al (30). According to their report, the 
majority of the patients were non-compliance with pharmacotherapy 
and unaware of their asthma medications and appropriate asthma 
management. This corroborates the study of Halwani et al (31). Based 
on their accounts, poor compliance to medication and improper use of 
inhaler devices use was attributed to younger patients with lack of 
education as the primary reason for poor compliance to medication.

Limitation
Just like any other study, our study ndings relates to some limitations. 
One of the major aws of this study is that, our sample was relatively 
small which limits generalization of the study ndings as bigger 
sample size can generate more signicant ndings . Another aw is 
that, nding patients coming to primary healthcare were a great 
challenge encountered by the research team, due to this difculty the 
recruitment of patients were done conveniently in order to meet the 
certain criteria indicated in this project. 

CONCLUSION
While one-fourth of children had uncontrolled asthma, however, their 
adherence to medication was low. Children with a previous history of 
allergy, those with increased hospital admission and those who were 
using nebulizers at home had an increased risk of uncontrolled asthma. 
Extensive efforts are needed to focus on educating patients who had 
poorly controlled asthma and low compliance to medication. Further, 
the education should be simplied and devised to be easy to understand 
which would be appropriate to all patients. Finally, continuous 
education about the disease is important at every patient visit.

Chapter 7  Appendices  

3. Appendix 

Study Title: Factor Affecting Asthma Control Among Child 
Patients In Dammam, Al-khobar ,2020
We are family medicine doctors we  trying to assess the factors that 
affect asthma control among child  patient 

We would appreciate your time to ll this Questionnaire . Participation 
in this study is completely voluntary. It takes less than 10 minutes and 
all information will be kept condential and anonymous and will be 
used for Research purposes only no name included .  

Kindly , if you didn’t understand the questions in the survey m please 
feel free to ask For clarication:

No. -----------

A. Demographic Characteristics   
1. Age (in years): 
1. 4-6    2.  7-9    3. 13-15   4. 16-18    
2. Gender:  1. Boy       2. Girl 
3. level of education  :
  1.Incubatin     2. Primary     
4. Occupation of mother :    
1. Doctor. 2. Nursing  3. Teacher   4. Student   5. House wife   6. Other
5. Occupation of father :    
1. Doctor.  2. Nursing    3. Teacher   4. Student   5. Engineer  6. Other
6. Smoking state of parent : 
1. Active       2. Passive      3. No 
7. Any triggering factor in home :  

1. tree, grass  2. weed pollen, 3. dust mites, 4. cockroaches  5.  animal 
dander.    6. Other 
8. Number of Family members : ………
9. History of allergy : 
1. Dermatitis           2.Food allergy         3.allergic Rhinitis.
10. Body Mass index : 
1. < 5%          2. 5-85%        3. 85-95%    4. >=95 
11. Number of visits to ER over last year due to BA ………
12. Admissions to hospital due to BA over the last 12 
months……….
13. What type of treatment is your child taking for the ashtma 
1.Inhalers    2.tablets       3.syrups       4.other
14.  If inhalers, what type 
1.ventoline          2.steroid inhalers      3.combination     4. other
15.  How does the child use the inhalers 
1.by mouth          2. by airo chamber
16.  Is your child using nebulizers at home? 
1.yes        2.no
If yes How frequent?................
17.  Does any of the parents or the family members observe the 
child while using the treatment to ensure proper technique?
1.yes   2.no
 
Asthma Control Test (ACT): 
Is a way to help your child's healthcare provider determine if your 
child's asthma symptoms are well controlled. Take this test with your 
child (ages 4 to 11). Share the results with your child's healthcare 
provider. Answer the 7 questions below. For each question, make sure 
you read all possible answers before choosing the best one for you. 

Please complete the following questions on your own.

5 . During the last 4 weeks, how many days did your child have any 
daytime asthma symptoms?

6. During the last 4 weeks, how many days did your child wheeze 
during the day because of asthma?

7. During the last 4 weeks, how many days did your child wake up 
during the night because of asthma?

Source : ©2010 The GlaxoSmithKline Group of Companies All rights 
reserved. Printed in USA. HM2625R0 May 2010 

B. Measuring Adherence to Treatment (Morisky 8-Item Medication 
Adherence Questionnaire)
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1. How is your asthma today? Scores

Very Bad =0 Bad = 1 Good = 2 Very 
Good = 3

2. How much of a problem is your asthma when you run, exercise 
or play sports?
It's a big problem ,I 
can't do what I want to 
do  = 0

It's a problem 
and I don't 
like it  = 1

It's a little 
problem 
but it's 
okay   = 2

It's not a 
problem 
= 3

3. Do you cough because of your asthma?

Yes , all of the time = 0 Yes ,most of 
the time = 1

Yes, some 
of the time 
= 2

No , none 
of the 
time = 3

4. Do you wake up during the night because of your asthma?
Yes, all of the time.= 0 Yes, most of 

the time = 1
Yes, some 
of the time 
= 2

No , none 
of the time 
= 3

Not at all 
= 5

1-3 days 
= 4

4-10 days 
=3 

11-18 days 
= 2

19-24 days 
= 1

Everyday = 
0

Not at all 
= 5

1-3 days 
= 4

4-10 days 
=3 

11-18 days 
= 2

19-24 days 
= 1

Everyday = 
0

Not at all 
= 5

1-3 days 
= 4

4-10 days 
=3 

11-18 days 
= 2

19-24 days 
= 1

Everyday = 
0

Total:

Questions Answers
Yes / No

Scores
Yes = 1, 
No = 2

18. Do you sometimes forget to take your 
medicine?

19. People sometimes miss taking their 
medicines for reasons other than forgetting. 

Thinking over the past 2 weeks, were there any 
days when you did not take your medicine?
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Source: Morisky DE, Green LW, Levine DM. Concurrent and 
predictive validity of a self-reported measure of medication adherence. 
Med Care. 1986; 24:67-74.  (24 ) 
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20. Have you ever cut back or stopped taking 
your medicine without telling your doctor 
because you felt worse when you took it?

21. When you travel or leave home, do you 
sometimes forget to bring along your medicine?

22. Did you take all your medicines yesterday?
6. Taking medicine every day is a real 

inconvenience for some people. Do you ever feel 
hassled about sticking to your treatment plan?

23. How often do you have difculty 
remembering to take all your medicine? 

__ A. Never/rarely
__ B. Once in a while 

__ C. Sometimes
__ D. Usually

__ E. All the time

(A=0; B-
E = 1)

Total Score 

Scores: >2 = low adherence 1 or 2 = medium adherence 0 = high 
adherence
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