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ABSTRACT 
Objectives: This study is aiming to assess the level of asthma control and its association with clinical and demographic 
variables among children and adolescents with asthma. 
Methods: One hundred and thirty-two asthmatic children from the Primary Healthcare units of the Ministry of Health 
in Ramallah and Hebron participated in this cross-sectional study. An asthma control test was used to measure the 
patient’s asthma control. Self-practice and knowledge test was used to measure children’s parents’ knowledge about 
the asthma action plan, putative risk factors, peak flow meter, environmental factors, and cigarette smoking in the 
home. Data were entered and analyzed using SPSS 25 for windows. 
Results: The result of our study indicated that 47 patients (35.6%) had controlled asthma and 85 patients (64.3%) had 
uncontrolled asthma. The asthma knowledge of parents was fairly good with a mean score of 6.9 ± 1.9. Univariate 
analysis revealed a significantly higher score of asthma knowledge for parents of controlled asthma children (7.3 vs. 
6.6, t = 2; p < 0.05) than for parents of uncontrolled asthma. More parents in the controlled asthma group reported 
that their child tried to avoid triggers most of the time (83% vs. 64%) compared with the uncontrolled asthma control 
group (p < 0.05). Four variables were identified as remaining significant and associated with uncontrolled asthma: 
hospitalization for asthma (OR = 3.13; CI: 2.42–3.53, p < 0.05), use of systemic steroids (OR = 2.14; CI: 1.71–2.83, p 
< 0.05), exposure to smoke (OR = 2.31; CI: 1.65–2.77, p < 0.05), and asthma knowledge (OR = 0.39; CI: 0.09–0.77, 
p < 0.05). We found no significant associations with other demographic or clinical variables. 
Conclusion: More than half of the participants in this study had suboptimal asthma control during the study. More 
comprehensive parental/child asthma education and provision of affordable asthma care services may help improve 
asthma control among the children and adolescents in West Bank.

INTRODUCTION
Asthma is a recurrent condition that poses a significant 

public health issue in both developing and developed countries, 
affecting more than 300 million individuals globally (Reddel et 
al., 2015). Asthma is a significant result of morbidity, poor quality 

of life, and higher healthcare costs; nevertheless, in most parts of 
the world, its diagnosis and care remain insufficient, especially 
in low-income regions (Becker and Abrams, 2017, Mirzaei et al., 
2017).

The incidence and development of asthma in a child 
is very much based on their age; in fact, the age of onset and 
the present age is more predictive of symptom severity than 
environmental factors. Geographically, asthma is less prevalent 
in the Middle East than in western nations (range: 4.4%–7.6%) 
(Tarraf et al., 2018). 

In Palestine, an intermediate incidence (3.8%) was 
identified, but an increased incidence of recent wheezing was 
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reported (8.9%). Similar results were observed in neighboring 
nations, such as Jordan (incidence of 4.1% for asthma, 8.3% for 
wheezing) (Kenyon et al., 2015).

Asthma that is uncontrolled in a developing child may 
have major implications on the development in psychological, 
mental, and physical respects (Rydström et al., 2005). They may 
also face social restrictions such as being unable to take part in a 
sleepover due to the chance of having an asthma attack or they 
may have friends with pets that could provoke an asthma attack. In 
addition to the global health burden that asthma represents, it also 
poses many social and community restrictions in the context of an 
individual child’s life (Gandhi et al., 2013).

Thus, investigating parental knowledge and education 
against their children during and between asthmatic attacks 
is critical in order to avoid and manage such attacks as well as 
prevent further distress in those children.

This is the first study that evaluates the quality of asthma 
control in pediatric patients and their parents’ awareness about 
the disease in Palestine and is also one of few such studies in the 
world. 

METHODS 

Setting
This was a descriptive, cross-sectional, and analytical 

clinical study carried out at the Ministry of Health Primary 
Healthcare Units in Ramallah and Hebron. We included all 
children and adolescents diagnosed with asthma.

Study sample
The study population was comprised of children and 

adolescents between the ages of 6 and 17 who had been diagnosed 
with asthma by a specialist at least 6 months prior to enrollment 
in order to determine whether or not their asthma was under 
control. The pediatric patients and their primary caregivers were 
recruited from two major governmental outpatient clinics located 
in Ramallah and Hebron within the period from November 2020 
to March 2021.

At least 120 participants were required to ensure 80% 
power (at two-sided α = 0.05) to detect a minimum significant 
difference of 1.5 points (SD 3.1) in asthma score between 
controlled and uncontrolled patient groups. A total of 150 patients 
were sought to be recruited, allowing 20% dropped outpatients, 
yielding a final count of 120 participants. More patients were 
approached in this study and the actual number recruited in this 
study was 132 patients.  

Inclusion criteria
We included children (6–17 years old) who had been 

diagnosed by a specialist at least 6 months before enrolling in the 
study in order to allow adequate time to determine whether or not 
the children’s asthma was under control or not, and not having any 
other chronic medical condition in their history.    

Exclusion criteria
We excluded children under 6 years or older than 17 

years, children presenting with acute deterioration of asthma at the 
time of enrolment, and children having difficulty understanding 
the questionnaire.

Diagnosis of asthma and severity
Asthma diagnosis and severity were assessed by a 

respiratory consultant based on the Global Initiative for Asthma, 
by examining the FEV1, symptoms, nocturnal awakenings, use of 
rescue medication, and activity restriction. The variable expiratory 
airflow limitation and a history of respiratory symptoms such as 
wheezing, shortness of breath, chest tightness, and coughing that 
change over time and in intensity are the two main characteristics 
that distinguish asthma.

Thus, three categories of asthma patients were created: 
mild asthma, moderate asthma, and severe asthma. 

Ethical approval
Ethical approval was obtained from the Research Ethical 

Committee at Al-Quds University [Ref No: 164/REC/2020]. Study 
authorization for data collection was gained from the Palestinian 
Ministry of Health in Ramallah and Hebron. Nurses contacted 
the patients’ caregivers in the waiting area prior to their planned 
appointments. An explanation of the study was provided to each 
patient and their parents (father or mother), and a written consent 
form was given to each caregiver. Each child gave verbal consent, 
along with the information that they could refuse to participate, 
could reject to respond to any questions, and may end their 
involvement at any moment.

Data collection and measures
A structured, self-administered questionnaire was used 

for data collection. The questionnaire consisted of three sections: 
demographic and clinical information, the asthma control test 
(ACT), and self-practice and knowledge test. When a child or an 
adolescent was found to be eligible, the study investigator and 
clinical pharmacists working at the study sites matched them with 
one primary caregiver (a parent or another adult) who accompanied 
them and gave their consent on their behalf to participate in the 
study after being fully informed of its purpose and goals.

Asthma control test
Asthma control was measured with the ACT, a tool that is 

validated and also most commonly used for that purpose in asthma 
patients. It is a patient-centered, self-administered, and five-item 
structured questionnaire that assesses multiple dimensions of the 
patient’s experience (Nathan et al., 2004; Revicki and Weiss, 
2006). 

Similar to other asthma evaluation instruments, the ACT 
measures asthma control as a continuous variable and allows the 
numerical differentiation of controlled and uncontrolled disease. 
Its questions use a 5-point Likert-type rating scale and specifically 
assess asthma symptoms (daytime and nocturnal), the use of 
rescue medications, and the effect of asthma on daily functioning 
in a month. Responses are summed up to give a total score of 5 
to 25 (Hallit et al., 2017; Revicki and Weiss, 2006; Trivedi and 
Denton, 2019) <AQ3>. The following ACT scores were utilized 
in the current study to determine asthma control: controlled 
asthma (CA), 25 points; partially controlled asthma, 20–24 points; 
uncontrolled asthma (UA), <19 points (Nathan et al., 2004).

In this study, responses were given by the child’s parents 
(father or mother). The internal consistency reliability of the ACT 
survey was 0.85 measured by Cronbach’s alpha. For the purpose 
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of this study, a score of <19 points was considered UA and a score 
of ≥19 is considered CA.  

Self-practice and knowledge test
Questions regarding asthma knowledge and self-

management care were used in this study and were obtained from 
the literature (Beaurivage et al., 2018; Kritikos et al., 2005). 
Self-practice and knowledge test was composed of 10 true/false 
questions about the asthma action plan, putative risk factors, 
peak flow meter, environmental factors, and cigarette smoking at 
home for the purpose of this study. Therefore, the assigned score 
includes one point for a correct answer with a maximum score 
of 10. The internal validity and reliability of the questions were 
satisfied with Cronbach’s alpha of 0.77. 

Statistical analysis 
The data was coded and entered into the Statistical 

Package for Social Science version 22.0. Descriptive statistics were 
performed using means and SD for numerical data and as summary 
frequencies and percentages for categorical data. The chi-squared 
test was used to measure the relation between categorical variables 
and the independent t-test was used to measure the association 
between the means of continuous variables. Multiple regression 
model was performed to predict variables that affect UA. p-values 
≤ 0.05 were considered to be statistically significant.

RESULTS

Patient characteristics  
It included participants with asthma between the ages of 

6 and 17 who had been diagnosed by a specialist at least 6 months 
prior to enrollment in the study. The pediatric patients and their 
primary caregivers were recruited from two major governmental 
outpatient clinics in Ramallah and Hebron within the period from 
November 2020 to March 2021. Of the 188 patients interviewed 
for this study, 132 consented to participate (response rate 70.2%). 
The mean age was 8.6 ± 3.0, and 79 (59.8%) of them were boys. 
Only one-third of the parents, either fathers or mothers, had a 
university education, 40 (30.3%) and 46 (34.8%), respectively. 
The mean duration of asthma of all participants was 30.9 ± 19.4 
months, and most of the parents were smokers, 101 (76.5%). 
Clinically most of the patients were taking SABA, 101 (76.5%), 
and two-thirds were taking ICS, 88 (66.6%). More than half of the 
patients, 75 (56.8%), had asthma-related hospitalization (Table 1).

Level of asthma control
Patients were categorized into two categories based on 

their asthma control: the CA (≥19 score on ACT) and UA (<19 
score on ACT). CA group included 47 patients (35.6%) and the 
UA group included 85 patients (64.3%) (Fig. 1). Moreover, among 
the 47 patients in the controlled group, 67% had mild asthma, 22% 
had moderate asthma, and 11% had severe asthma. However, in 
the UA group, 53% had mild asthma, 26% had moderate asthma, 
and 21% had severe asthma. 

Significantly more children with UA were hospitalized 
at least once in the past year because of asthma in comparison 
to children in the CA group (87% versus 675; p < 0.05). Not 
surprisingly, those in the UA group had more children who use 

systemic corticosteroids (40% vs. 23%; p <0.05) compared to 
patients in the CA group. Moreover, we found that fathers’ and 
mothers’ education was associated with the level of asthma control 
too (p < 0.05); the higher the education of the parents was, the 
better the asthma control. There were no significant correlations 
between levels of asthma control for other demographic variables 
like children’s age, gender, BMI, or asthma duration (p > 0.05). 

Knowledge and self-management practice 
Overall asthma knowledge of parents was fairly good 

with a mean score of 6.9 ± 1.9. Univariate analysis revealed a 
significantly higher score of asthma knowledge for parents of CA 
children (6.6 vs. 7.3, t = 2; p < 0.05) than for parents of UA. 

Only 15 (11.4%) children indicated obtaining an action 
plan to aid the treatment of asthma symptoms (Table 2).

Between children in the UA group, only 3 (3.5%) 
children had an action plan and indicated using it. The same is for 
the peak flow meter which appears to be of no common use in our 
routine clinical practice. Only 11 patients (8.3%) of all patients in 
the controlled and UA groups have used peak flow meter before. 
Those with an action plan were more likely to use regular inhaled 
corticosteroids. As expected, more parents in the CA group stated 
that their child tries to stay away from stressors the majority of 
the time (83% vs. 64%) compared to the UA group (p < 0.05). 
Moreover, parents within the CA group were less likely to be 
committed to smoking at home. 

Multiple regression analysis 
A stepwise multivariate logistic regression model was 

used to estimate connections between independent variables and 
UA in Table 3. The following four factors were found to be still 
significant and connected to UA: admission to hospitals from 
asthma (OR = 3.13; CI: 2.42–3.53), use of systemic steroids 
(OR = 2.14; CI: 1.71–2.83), exposure to smoke (OR = 2.31; CI: 
1.65–2.77), and asthma knowledge (OR = 0.39; CI: 0.09–0.77). 
We found no significant associations with other demographic or 
clinical variables (Table 3). 

DISCUSSION 
Our study indicates that a high percentage of UA was 

among children and adolescents who visited governmental 
primary care units in West Bank. 

In this analysis, patients were considered to have CA 
if they scored >19 on the ACT. Only 47 (35.6%) of participants 
had controlled disease; of those, 67% had mild asthma, 22% 
had moderate asthma, and 11% had severe asthma as they were 
diagnosed by their consultants. Globally, the proportion of asthma 
patients with controlled disease varies according to setting, sample 
size, and the assessment tool used (Banjari et al., 2018). The results 
of this study are inconsistent with two earlier research works 
conducted in Riyadh; the first determined 41% of participating 
children have CA, and the second reported that, among Saudi 
adolescents, the majority have mild to moderate asthma (Banjari 
et al., 2018; BinSaeed, 2014). In contrast, Cope et al. conducted a 
study in the Greater Toronto Area on 879 asthmatic children in the 
age group 1–18; only 11% had CA (Ungar et al., 2015). 

Our findings revealed that children with asthma are better 
controlled when their caregivers are more knowledgeable about 
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Table 1. Patient characteristics and univariate analysis results.

Variable n (%) All patients (132) Controlled (47) Uncontrolled (85) p-value

Gender 

  Male 79(59.84) 29(61.70) 50(58.82) 0.74**

  Female 53(40.15) 18(38.29) 35(41.17)

Age 

  6–9 years 85(64.39) 32(68.08) 53(62.35) 0.77**

  10–14 years 35(26.51) 13(27.65) 23(27.05)

  14–17 years 12(9.09) 3(6.38) 9(10.58)

Father’s education

  Illiterate/elementary 24(18.18) 5(10.63) 19(22.35) 0.04**

  School level 68(51.51) 34(72.34) 34(40)

  College/university level 40(30.30) 28(59.57) 12(14.11)

Mother’s education

  Illiterate/elementary 26(19.69) 4(8.51) 22(25.88) 0.02**

  School level 60(45.45) 14(29.78) 46(54.11)

  College/university level 46(34.84) 29(61.70) 17(20)

BMI

  Underweight 71(53.78) 26(55.31) 45(52.94)

  Normal 46(34.84) 14(29.78) 32(37.64) 0.45**

  Overweight 10(7.57) 6(12.76) 4(4.70)

  Obese/≥95th percentile 5(3.78) 1(2.12) 4(4.70)

ED visit last year 

  0 25(18.93) 15(31.91) 10(11.76) <0.001**

  1–2 75(56.81) 25(53.19) 50(58.82)

  ≥3 32(24.24) 7(14.89) 25(29.41)

Smoking exposure at home

  Yes 101(76.51) 29(61.70) 72(84.70) 0.01**

  No 31(23.48) 18(38.29) 13(15.29)

School absenteeism

  Yes 89 (67.4) 23 (48.9) 66 (77.6) 0.01**

  No 43 (32.6) 24 (51.1) 19 (22.4)

Medications 

  SABA 101(76.51) 36(76.59) 65(76.47) 0.53

  ICS 88(66.66) 30(63.82) 55(64.70) 0.41

  Nebulizers 57(43.18) 20(42.55) 37(43.52) 0.53

  Interleukin modifiers 20(15.15) 8(17.02) 12(14.11) --

  Anticholinergics 16(12.12) 8(17.02) 8(9.41) --

  Systemic steroids 45(26.51) 11(23.40) 34 (40.0) 0.01

  Duration of asthma  (months ± SD)     30.9 ± 19.4 30 ± 19.4 32.2 ± 20.1 0.6*

  Total knowledge  score (±SD) 7.0 ± 1.9 7.9 ± 1.8 6.6 ± 1.9 0.02*

Total knowledge score range: 0–10 (higher is better).
** = chi-squared test for categorical groups.
* = Student’s t-test.



Khdour et al. / Journal of Applied Pharmaceutical Science 0 (00); 2022: 001-007 005

Uncorrec
ted

 Proof

the condition. It is well established that knowledge is essential 
for managing asthma (Green and Frankish, 1994), and prior work 
supports that good asthma control is associated with the primary 
caregiver having a greater degree of asthma knowledge (Brown 
et al., 2010; Khdour et al., 2020; Zhao et al., 2013). Asthma 

control and prevention of hospital admission require parents to 
be equipped with the expertise and skills needed for efficient 
disease self-control (Leggett et al., 2005). Our findings in this 
study revealed that parents and caregivers have more knowledge 
and self-management skills to avoid asthma triggers have children 
whose asthma is significantly better controlled. A study conducted 
by BinSaeed (2014) in Saudi Arabia likewise showed that there 
were significant knowledge gaps existing among children’s 
parents with asthma that negatively affected the management of 
disease and so patient’s quality of life. 

Moreover, our findings revealed national guidelines’ 
lack of direction for healthcare providers to supply written action 
plans for asthma management. Asthma action plans reduce 
hospitalization, ED <AQ4> visits, and office visits; improve 
quality of life; and are recommended by most international 
guidelines. However, Kouri et al. (2017) revealed that less than 
25% of asthma patients received action plans due to the fact 
that healthcare providers are lacking the information needed 
to complete instructions on intensifying therapy in the event of 
an exacerbation. Meanwhile, Kelso advocates in his review that 
better outcomes are achieved by educating parents at the time of 
diagnosis about the disease, medication, and the expectation of 
therapy, and reinforcing this information at all the following visits, 
rather than by means of written action plans (Kelso, 2016).

Commonly reported indicators in this study included 
exacerbations and daytime asthma symptoms. The group having 
poor disease control also had a higher percentage of admissions; 
this is consistent with a study conducted by McGhan et al. (2006) 
on asthmatic children in Canada, at the age of 5–13 years, in which 
about half of those with poor control experienced exacerbations 
and daytime symptoms and a quarter had visited the ED within 
the last year.

A surprising finding of this work was that although 
inhaled corticosteroids were highly utilized, their use was not 

Figure 1. Level of asthma control. <AQ8>

Table 2. Knowledge and self-management practices. <AQ6>

Variable n (%) Controlled 
(47)

Uncontrolled 
(85) p-value

Provided a written action plan 11 (23.4%) 4 (4.7%) NS

Used peak flow  8 (17.0%) 3 (3.5%) NS

Any cigarette smoke in the 
home 20 (42.6%) 56 (65.8%) 0.001*

Tries to avoid triggers 39 (83.0%) 55 (64.7) 0.001*

Table 3. Multiple regression analysis for variables predicting UA. 

Variables in the equation

B S.E. OR Sig. 95% CI

Gender −0.036 0.363 0.96 0.920 0.51–1.21

Hospitalization 1.14 0.553 3.13 0.010 2.42–3.53 <AQ7>

Age 0.302 0.342 1.35 0.376 0.94–1.62

History of Asthma 0.377 0.435 1.45 0.386 1.02–1.73

Duration of Asthma 0.415 0.788 1.51 0.599 –1.88

Fathers’ education −0.911 0.554 0.40 0.100 0.11–1.12

Mothers’ education −0.510 0.643 0.60 0.092 0.13–1.29

Systemic Steroids 0.76 0.701 2.14 0.033 1.71–2.83

BMI −0.193 0.439 0.82 0.761 0.55–1.32

Smoking exposure 0.83 0.576 2.31 0.031 1.65–2.77

Asthma knowledgea −0.941 0.451 0.39 0.02 0.09–0.77

CI: Confident interval, OR: Odd ratio. S.E: Standard error. 
a Asthma knowledge (≥7).
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associated with better asthma control. This is similar to findings 
from a large cross-sectional study by Cowie et al. (2004) in which 
2,437 patients used inhaled corticosteroids, but only 15% of those 
achieved disease control (Cowie et al., 2004; Khdour et al., 2019). 
However, we did observe a significant correlation between the 
use of systemic steroids and poor asthma control. Prescription of 
systemic steroids may itself indicate poor asthma control, while 
poor control can stem from numerous considerations involving 
inadequate medication adherence and wrong use of inhalers (Price 
et al., 2002).

Among participants in our study, 101 (76.5%) lived in 
households with occasional-to-regular smoke exposure, and these 
respondents exhibited significantly worse asthma control than 
others residing in nonsmoking households (p < 0.01). In fact, we 
found smoke exposure to be among the most significant factors 
for predicting poor control. Similarly, previous reports have 
documented moderate to severe asthma as being more likely in 
children exposed to tobacco smoke (Morkjaroenpong et al., 2002) 
and such children as being more prone to asthma exacerbations and 
impaired lung function  (Gazzotti et al., 2013). Overall, each hour 
of smoke exposure in a week has been determined to increase the 
probability of poor management by a third. Consequently, health 
providers and clinicians should place a high priority on reducing 
smoke exposure in children (McGhan et al., 2006). 

All patients should be provided with a written action 
plan appropriate for their asthma control level and health literacy 
so that they can know how to recognize and respond to worsening 
asthma. In addition, asthma patients should be taught how to 
manage their condition in a variety of contexts, including homes, 
schools, and the community, enhance the conditions at home, and 
find and eliminate indoor asthma “triggers” that aggravate asthma.   

LIMITATIONS 
One limitation of this study is generalizability; it must 

be conducted on a bigger sample size, gathered from hospitals 
in various West Bank regions. In addition, qualitative research 
may produce more precise results than semi-structured surveys 
addressing the specifics of asthma effects on patients’ asthma 
control. Last, performing a study to determine the differences 
between the features of patients in general clinics and pulmonary 
clinics would aid in precisely defining the asthma control status.

CONCLUSION 
In Palestinian children and adolescents with asthma, 

two-thirds of the participants had inadequate asthma control 
during the process of the investigation. Education of parents and 
children about asthma and the availability of inexpensive asthma 
care services may actually enhance asthma control in children.
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