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ABSTRACT

Introduction: Among adolescents, asthma is an important public health burden that is associated with high morbidity 
and mortality. Poor asthma control is likely in this age group. Our aim was to identify the predictors of well con-
trolled asthma among adolescents with persistent asthma in Northwest of Libya. Methods: A sample of  92 adoles-
cents with persistent asthma were recruited from the respiratory clinic in Sabratha Teaching Hospital, and completed 
questionnaires measuring  demographic and clinical characteristics, asthma knowledge, self-efficacy, and asthma 
control. Logistic regression analysis was carried out, taking the asthma control as the dependent variable. Results: 
Twenty-four percent of participants had well controlled asthma. In a bivariate analysis, well controlled asthma was 
significantly associated with adolescents having mild persistent asthma, not having allergic rhinitis, using preventive 
inhalers regularly, reporting higher level asthma knowledge, and higher self-efficacy. However, in multiple logistic 
model, only self-efficacy was an independent predictor of asthma control, with higher self-efficacy associated with 
well-controlled asthma (Adjusted OR= 1.107, 95% CI: 1.012 – 1.210, p= 0.026).   Conclusion: Identifying and tar-
geting modifiable predictors of well controlled asthma could improve asthma control. In adolescents with asthma, 
enhancing self-confidence of adolescents to undertake health behaviour modification seems to be an important step 
toward a better asthma control.  
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INTRODUCTION

Asthma is a global public health problem with respect to 
its high prevalence. About 334 million people suffer from 
asthma around the world, and current trends suggest that 
an additional 100 million may have asthma by 2025 (1). 
Compared to adults, the prevalence of asthma is higher 
in children below 18 years old. The global prevalence 
of asthma for 6-7 years of age, adolescents aged 13-14 
years, and adults was 12, 14.1%, and 8.6% respectively 
(2, 3). In Libya, the prevalence of wheezing experience 
in the past 12 months among adult asthmatic patients 
based on the modified International Study of Asthma and 
Allergies questionnaire   was 17.6% which is comparable 

to the prevalence in other part of the world, while the 
prevalence of asthma after confirmation by pulmonary 
function tests was 6.9% (4). Unfortunately, based on 
literature research, no published studies have examined 
the prevalence of asthma in children and adolescents, as 
well as the level of asthma control among all age groups 
in Libya. However, in neighbouring countries such as 
Tunisia, which is located at the border of Libya in the 
northwest, although the prevalence among children 
and adolescents was low is 3.5% [95% CI: 2.9% to 
4.2%], but only 7.6% [95% CI: 4.8 -11.8%] of children 
were considered to be controlled. This likely reflects 
unsatisfactory asthma control in Tunisia (5).

Asthma control is a primary goal of asthma management. 
It includes assessment of symptoms, use of reliever 
medication, and frequency of asthma exacerbations 
(6). Despite the availability of effective therapies and 
established guidelines for asthma management, the 
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global level of control is still suboptimal (7-9). In a global 
survey called Asthma Insights and Management Survey 
conducted in 20 countries in North America, Europe, 
Latin America, and Asia-Pacific region from 2009-2011 
to determine the level of asthma control based on the 
Global Initiative for Asthma guidelines (GINA) among 
10,302 adults and adolescents with asthma, results 
showed poor levels of asthma control, where the global 
median of well controlled asthma was 9% ranging from 
0% to 29% (9).

In adolescents, poor control and poor understanding 
of asthma are likely (10-12).  Possible reasons for poor 
control include adolescents being less confident in using 
the preventive inhaler medication to prevent asthma 
exacerbation and control their symptom (13, 14), express 
difficulty to remember taking their medication because 
of their other priorities, and denial of their asthma 
symptoms (15, 16, 14). Moreover, during the period of 
adolescence, issue with emerging independence may 
contribute to poor asthma control and higher mortality 
rates, as parents become less able to manage asthma 
among their teenage children (17, 10). 

Poor asthma control among this age group is associated 
with high morbidity and mortality (17, 18, 11). Akinbami 
et al. (17) showed a higher asthma mortality rate among 
adolescents by approximately 1.5 times compared with 
younger children. The other effects of poor asthma 
control may include impaired health related quality 
of life especially physical and emotional well-being, 
emergency hospitalizations, and school absenteeism 
(19). Furthermore, poor asthma control in adolescence 
can lead to ineffective management in adulthood and 
increase the risk of fixed airflow obstruction (20).
Exploring modifiable factors associated with asthma 
control is an essential step to enhance control in 
adolescents and reduce the negative impact of 
the disease on daily life. However, in Libya, such 
information on these factors had not been previously 
reported. Therefore, the objective of the current study 
was to identify the factors that predict well controlled 
asthma among adolescents with persistent asthma in 
Northwest of Libya.  

MATERIALS AND METHODS

Study Design
This study was based on a cross-sectional data collected 
in the autumn of 2017 in the Northwest of Libya. We 
used baseline data of patients who participated in a 
randomized controlled trial to evaluate the effectiveness 
of an asthma educational intervention on asthma 
control. The total required sample size was calculated 
by applying the formula for two sample problem to test 
Hypothesis for the difference between two population 
proportions (21). Considering the power of 0.8, a total 
number of 92 asthmatic adolescents who met the criteria 
of participation in the study were recruited, and asked 

to answer the questionnaires. It was carried out among 
adolescents with persistent asthma at Sabratha Teaching 
Hospital, a public hospital that have respiratory clinic 
with professionally qualified doctors and nurses 
working there, and offers free medication for all asthma 
patients. The pediatric and medical general practitioners 
working in the emergency departments of this hospital 
and respiratory specialists were informed about the 
objectives of this study and eligibility criteria in order 
to facilitate recruiting patients to participate. Inclusion 
criteria included adolescents aged 12-18 years, with 
persistent asthma assessed by physicians and specified 
by the National Heart, Lung, and Blood Institute 
guidelines for at least one year (22). Adolescents with 
other underlying lung pathology or other chronic illness 
were excluded. The consent was taken from all eligible 
adolescents who agreed to participate and their parents. 

Study Instruments
The data were collected using an Arabic questionnaire 
consisting of five sections; socio-demographic 
characteristics, medical history characteristics of 
participants, Asthma Control Questionnaire (ACQ), 
Asthma Knowledge Questionnaire, and Asthma Self-
Efficacy Scale. The socio-demographic characteristics 
included the information about age, gender, mother 
and father educational level, and family income. The 
medical history characteristics of participants included 
the information about exposure to tobacco smoke, 
and use of preventive inhaler, severity of asthma, and 
comorbidities (presence of allergic rhinitis and obesity). 

Asthma control was the outcome variable. It was 
measured with the 5-item version of ACQ-5 developed 
by Juniper et al (23). It is a short and simple instrument 
that has been validated for use in clinical trials and 
epidemiological surveys to identifying well-controlled 
asthma and poorly controlled asthma, and to facilitate 
comparison of results across studies (24, 25). The 
five questions were included in ACQ asking about 
frequency of awakening at night by symptoms, severity 
of symptoms when waking in the morning, limitations 
of daily activities, shortness of breath, and wheezing. 
It is 7-point Likert scale ranging from 0 to 6, where 0 
represents excellent control and 6 represents extremely 
poor asthma control. The overall score is the mean of 
five responses. The ACQ-5 cut-off score less than one 
provided optimum balance of sensitivity (73.3%) and 
specificity (71.3%) for detecting well controlled asthma 
using GINA criteria as gold standard of asthma control. In 
the other words, if the patient has an ACQ-5 score of one 
or more, the patient is considered as poorly controlled 
asthma (25). The ACQ is a commonly standardized 
validated instrument used for evaluating asthma control, 
and translated to the other languages (26). The Arabic 
version of ACQ has been validated in a retrospective 
study among Lebanese asthmatic participants aged 7-16 
years, and the internal consistency was excellent (α = 
0.959) (27). Cronbach alpha ACQ of the in the current 
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study was 0.89.

Asthma knowledge was assessed with a modified version 
of the Newcastle Asthma Knowledge Questionnaire 
(NAKQ). The psychometric properties of NAKQ are well 
constructed, with evidence of adequate concurrent and 
discriminate validity, and high degree of reproducibility 
(28, 29). This questionnaire contains 25 true/false 
questions; each correct response is worth 1 point. The 
total scores range between 0 and 25, with higher scores 
indicating greater knowledge. 

The self-efficacy was assessed using the Asthma Self-
Efficacy Scale. It was composed of 14 items, assessing 
patient self-confidence in asthma prevention and 
the strength of beliefs pertaining to manage serious 
breathing problem. It is a 5-point Likert scale from 1 (the 
lowest score) to 5 (the highest score). Total scores range 
between 14 and 70, with higher scores indicating higher 
self-efficacy. The authors reported good reliability for 
Asthma Self Efficacy Scale (α = 0.87) (30). 

Both the modified version of NAKQ and Asthma Self-
Efficacy Scale were translated from English to Arabic 
version according to the WHO process of translation 
and adaptation of instruments (31). Content validity was 
investigated by a team of experts composed from one 
asthma specialist and two pediatric consultants, and their 
comment were applied. The translated version of both 
questionnaires were tested on a sample of 105 asthmatic 
adolescents who were not included in this study. The 
modified Arabic version of NAKQ proved to be reliable 
in this study, with a Cronbach alpha of 86. While the 
Cronbach alpha of Asthma Self-Efficacy scale in the 
current study was 0.84. The exploratory factor analysis 
for the knowledge questionnaire yielded one factor, 
with a total explained variance of 65.72%. Whereas the 
factor analysis for Asthma Self-Efficacy scale yielded two 
factors, with a total explained variance of 61.46%. 

Data Analysis
Data were analyzed using Statistical Package for Social 
Science (SPSS version 22). Before conducting data 
analysis, the data entering was checked for data entry 
error, missing data, and outliers. The data were examined 
for normality using Shapiro-Wilk test, skewness values, 
and visual inspection of the histograms and Q-Q 
plots. The alpha level of significance was set at value 
of ≤ 0.05 for all analysis. Descriptive statistics were 
summarized using means and standard deviations for 
continuous variables, and numbers and percentages for 
categorical variables. The asthma control is measured 
by Asthma Control Questionnaire with cut-off point < 
1.00 for detecting well-controlled asthma. In order to 
determine the association between asthma control level 
and socio-demographic, medical, asthma knowledge 
and self-efficacy variables, the comparison between 
well-controlled asthma and not well-controlled asthma 
groups were performed by Chi-square test for categorical 

variables, and independent t-test for knowledge and 
self-efficacy variables. For 2x2 table that may contain 
a cell with expected counts<5, Fisher’s exact test was 
used instead of Chi-square test. Variables which were 
associated with asthma control at level p ≤ 0.15 were 
included in multiple logistic regressions (32). In order to 
reduce extremely large confidence intervals in logistic 
regression, the use of preventive inhalers variable was 
collapsed to the two categories.  Participants were 
categorized as regularly using preventive inhalers 
if they used them “every day” or “most of days”. 
Adolescents who never used preventive inhalers or used 
them sometimes were categorized as “irregular use of 
preventive inhalers” (32).

Ethical Consideration 
This study was approved by the Ethics Committee for 
Research Involving Human Subjects University Putra 
Malaysia (Ref No: UPM/TNCPI/RMC/1.4.18.2 JKEUPM 
Ref No: (FPSK-027)2017. Moreover, the permission 
from Sabratha Teaching Hospital was obtained prior to 
carrying out this study.

RESULTS

A total of 92 asthmatic adolescents enrolled in the study. 
Table I summarizes the descriptive statistics of the study 
variables. The median age of participants was 14 years 
and ranging from 12 to 17 years old. Approximately 
56.5% were male. Majority of participants’ fathers 
(54.3%) and participants’ mothers (53.4%) had university 
education and above. Most of the participants had mild 
persistent asthma (73.9%), had allergic rhinitis (66.3%). 
Majority of them were normal weight (82.6%), but 
only17.4% were overweight or obese. Almost a third of 
participants were exposed to smoking at their homes. 
Regarding preventive asthma medication, only 51.1% 
used them regularly.  Moreover, approximately three 
quarters of participants had poorly controlled asthma 
and just 23.9% had well-controlled asthma. 

As shown in Table II, significantly higher proportions 
of adolescents with mild persistent asthma (29.4%) and 
not having allergic rhinitis (38.7%) had well-controlled 
asthma while among adolescents who had more severe 
asthma and allergic rhinitis only 8.3% (p= 0.037) and 
16.3% (p= 0.018) respectively were well-controlled. 
Regarding the use of preventive inhalers, 16.3% 
participants reported not taking any preventive inhalers, 
32.6% participants took the preventive inhalers as 
needed, and most of them asthma was poorly controlled 
(p= 0.013). Adolescents with well controlled asthma 
reported better asthma knowledge (mean difference= 
3.26, 95% CI= 1.30 - 5.25, p= 0.001), and higher self-
efficacy (mean difference= 6.63, 95% CI= 3.06 - 10.20, 
p<0.001) as compared to adolescents with uncontrolled 
asthma.

In multiple logistic model, results indicated that the 



Mal J Med Health Sci 19(1): 224-231, Jan 2023227

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

five-predictor model was a statistically significant (χ2 
= 27.045, p<0.001). It accounted between 25.5% and 
38.2% of the variance of asthma control, and correctly 
predicted 82.6% of cases. As displayed in table III, 
only self-efficacy was found to be significant as an 
independent predictor of asthma control, with higher 
self-efficacy associated with well-controlled asthma 
(Adjusted OR= 1.107, 95% CI: 1.012 – 1.210, p= 0.026). 
On the other hand, severity of asthma, allergic rhinitis, 
use of preventive inhalers, and asthma knowledge were 
not significant in this model.
  
DISCUSSION

This study was the first research in Libya to assess the 

Table I: Characteristics of the study variables. (n= 92)

Variables Frequency 
(%)

Age  median (SD) 14 years (1.70)

Gender

Male 52(56.5%)

Female 40(43.5%)

Educational level of father

≤ Secondary education 42(45.7%)

≥ University education 50(54.3)

Educational level of mother

≤ Secondary education 41(44.6%)

≥ University education 51(53.4)

Family income (Libyan dinar) monthly

400 – 800 LYD 17(18.5%)

800 -1500 LYD 51(55.4%)

> 1500 LYD 24(26.1%)

Severity of asthma

Mild persistent asthma 68(73.9%)

Moderate persistent asthma 24(26.1%)

Use of preventive inhalers

Every day 24(26.1%)

Most days 23(25%)

Some days 30(32.6%)

Never 15(16.3%)

Had Allergic Rhinitis

Yes 61(66.3%)

No 31(33.7%)

Body Mass Index (BMI)

Normal 76(82.6%)

Overweight 13(14.1%)

Obesity 3(3.3%)

Expose to smoking at home

Yes 29(31.5%)

No 63(68.5)

Asthma control test

Uncontrolled 70(76.1%)

Controlled 22(23.9%)

Asthma knowledge  Mean(SD)   13.83(4.28)

Self-efficacy            Mean(SD)   44.96(7.84)

level of control in asthmatic patients. In this study over 
three-quarters of the participants was poorly controlled 
similar to other studies that indicated control of asthma 
was suboptimal in different regions of the world (9).

The above result highlighted the gap between the levels 
of asthma control among Libyan adolescents and level 
of control recommended by international guidelines, 
and provided opportunity to address factors adversely 
effecting asthma control. Therefore the predictors of 
asthma control were identified.  The multiple logistic 
regression models unfortunately showed that only self-
efficacy was significant. However, the multiple logistic 
regression model indicated that the OR for asthma 
knowledge, regular use of preventive inhalers, allergic 
rhinitis as comorbidities, and severity of asthma variables  
were all in the right direction, but were not significant 
most likely due to the lack of statistical power.

One of the most important predictors that greatly 
influenced the level of asthma control was the self-
efficacy of participants to manage asthma.  This is 
consistent with the results of studies which revealed 
a significant correlation between higher self-efficacy 
and better asthma control (33, 16, 34). Rhee et al (12) 
examined cognitive factors that predict asthma control 
among 373 asthmatic adolescents in USA; the results 
showed that higher self-efficacy predicted better asthma 
control (P= 0.004)  and fewer missed doses of controller 
medication (P= 0.006). Similarly, in mixed study by van 
der Meer and colleagues reported that adolescents with 
poorly controlled asthma had limited self-efficacy, as 
compared to adolescents with well controlled asthma, 
and they accepted symptoms of asthma as part of their 
daily lives (15).

Multiple logistic regression analysis confirmed the 
finding that higher self-efficacy was the only statistically 
significant predictor for well-controlled asthma, with 
each one unit increase in asthma self-efficacy scale  
increasing the odds of well-controlled asthma by 
1.107 times. However, asthma knowledge, allergic 
rhinitis, and use of preventive inhalers did not remain 
significant in this analysis. This finding is contrast to 
what other previous studies were reported. For instance, 
Yawn et al (35) and Harris at el. (36) reported that 
inadequate knowledge about the disease’s management 
and recognition of asthma symptoms in asthmatic 
adolescents was associated with poor control. Stanford 
and colleagues conducted a cross-sectional survey study 
that included 2429 asthmatic patients below 18 years 
old to assess factors that influence asthma control (37). 
They found that patients with irregular use of preventive 
inhalers were more likely to have inadequate control 
(adjusted OR =1.41, 95% CI 1.05-1.91). Vandenplas et 
al (38) examined the effect of allergic rhinitis on asthma 
control among 1173 patients with asthma aged 12 years 
or above. The risk of suboptimal control was increased 
among patients who had allergic rhinitis by two times 
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Table II: Results of analysis of potential predictors of asthma control

Variables Well-controlled asthma 
(n= 22)

Uncontrolled asthma 
(n= 70)

Test Statistic P value

Age (Median) 13 years 14 years U= 689 0.450

Gender

Male 13(25%) 39(75%) χ2 = 0.078 0.780

Female 9(22.5%) 31(77.5%)

Educational level of father

≤ Secondary education 10(23.8%) 32(76.2) χ2 = 0.000 0.983

≥ University education 12(24%) 38(76%)

Educational level of mother

≤ Secondary education 7(17.1%) 34(82.9%) χ2 = 1.902 0.168

≥ University education 15(29.4%) 36(70.6%)

Family income (LYD) 

400 – 800 LYD 3(18.8%) 13(81.2%) FET = 0.727 0.715

800 -1500 LYD 12(23.5%) 39(76.5%)

> 1500 LYD 7(28%) 18(72%)

Severity of asthma

Mild persistent 20(29.4%) 48(70.6%) FET = 5.057 0.030*

Moderate persistent 2(8.3%) 22(91.7%)

Use of preventive inhalers 

Never 1(6.7%) 14(93.3%) FET= 9.889 0.016*

Some days 4(13.3) 26(86.7%)

Most days 6(26.1%) 17(73.9%)

Every day 11(45.8%) 13(54.2%)

Had Allergic Rhinitis

Yes 10(16.4%) 51(83.6%) χ2 = 0.5.626 0.018*

No 12(38.7%) 19(61.3%)

Body Mass Index (BMI)

Normal 18(23.7%) 58(76.3%) FET = 3.161 0.170

Over weight 2(15.4%) 2(84.6%)

Obesity 2(66.7%) 1(33.3%)

Expose to smoking at home

Yes 5(17.2%) 24(82.8%) χ2 = 1.036 0.309

No 17(27%) 46(73%)

Asthma knowledge Mean(SD)
16.32(4.93) 13.04(3.77) t = 3.249 0.001*

Self-efficacy Mean(SD) 50.00(8.46) 43.37(6.98) t = 3.687 <0.001*

*Significant result at P<0.05. FET =Fisher’s Exact Test. Over weight: BMI ≥85th percentile. 
Obesity: BMI ≥95th percentile

Table III: Multiple logistic model on predictors of well asthma control (n=92)

Variables Β S.E. Wald Adjusted OR (95%CI) P value

Moderate persistent asthma -1.554 0.895 3.012 0.211 (0.037- 1.223) 0.083

Absence  of allergic rhinitis 1.025 0.588 3.031 2.78 (0.879-8.827) 0.082

Regular use of preventive inhalers 0.898 0.623 2.083 2.456 (0.725-8.320) 0.149

asthma knowledge 0.131 0.074 3.106 1.140 (0.985-1.319) 0.078

self-efficacy 0.101 0.045 4.975 1.107 (1.012-1.210) 0.026*

*Significant result at P<0.05.

(AOR=2.00, 95% CI 1.35-2.97; P = 0.002) after adjusting 
age, gender, and smoking habits variables. Rege and 
colleagues conducted national survey on 795 asthmatic 
patients aged 6-17 years to evaluate asthma control and 
asthma severity (39). They found that moderate to severe 
persistent asthma was associated with greater odds of 

poor asthma control (OR= 15.35; p= 0.003). The study 
by Dalcin et al (40) on 275 patients aged 11 years and 
above, revealed that a diagnosis of severe persistent 
asthma had higher odds of uncontrolled asthma (OR= 
5.3; p<0.0001). Possible reasons for the difference 
between the results of this study and these previous 
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studies might be the larger sample sizes, and research 
design of earlier studies that were cross-sectional studies 
and included many age groups. 

This study has several limitations. First, the generalizability 
might be limited because this research was undertaken 
in one public hospital only in Northwest of Libya. 
Hence, it might not provide adequate representation for 
all asthma care, especially general practice. Moreover, 
recruiting small number of participants with moderate 
asthma and lack of recruitment of severe asthmatic 
adolescents limited generalizability of findings to mild 
asthmatic adolescents. Yet another limitation is that the 
regular use of controller medications was measured at 
baseline by adolescent self-report which may influence 
bias. Future research should reassess the relationship 
between asthma control and objective measures of using 
preventive inhaler medications (for example, metered 
dose count device).

CONCLUSION

The results of the current study demonstrated that the 
majority of the participants had poor asthma control, 
and the level of self-efficacy was shown to be a strong 
predictor for asthma control.  These findings suggest that 
in general there is a need for conducting an educational 
intervention that is designed to enhance self-confidence 
of asthmatic adolescents to undertake health behaviour 
and improving their level of asthma control. 
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